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[OFFICIAL NOTICE. ] 


Twenty-fifth Annual Meeting of the New England Associ- 
ation of Gas Engineers. 
wisi 
OrFice OF THE SECRETARY, February 1, 1895. 


The twenty-fifth annual meeting of the New England Association of 
Gas Sages will be held at the Parker House, Boston, on Wednes- 
day and Thursday, February 13 and 14, 1895. 

apers will be presented entitled : 

‘* Some Card Catalogues in Use for Records of the Outside Work of a 
Gas Company,” by Mr. S. J. Fowler, Springfield, Mass. —- 

‘*The Effect of the Introduction of the Welsbach Lamp on the Busi- 
ness of the Gas Company,” by Mr. Jos. E. Nute, Fall River, Mass. 

‘* Notes,” by Mr. W. A. Wood, Boston, Mass. 

The following topics for discussion will also be presented: . - 

‘Carbide of Calcium : Its Advantages as a Gas Making Material and 
an Enricher.” ‘a eee ee 

** What is the Best Course to Pursue When a Person is Overcome by 
Gas Inhalation ?” eh 

‘* Electrolysis.” 

Each of these topics will be s 
Association, and it is also ho 
iar with the subjects. 

The following question has also been sent to the Question Box : 

‘* What is. the Ave Amount of Gas Burned Per Annum by a Gas 
Range; and how much the Introduction of Gas Stoves Increased the 
Output of Gas ?”’ 

It is requested that members will prepare their data on any of the 


to have present other gentlemen famil- 


above men subjects, and come ready to contribute their share ‘to 
he general information, . 


ken upon by several miembers of ‘the }- 





The meeting will be called to order at 10 a.m. Wednesday, Feb. 13, 
and the members will dine together as usual on the evening of that day, 
at 6:30. 

Application blanks for membership may be had of the Secretary. 
Ane laniiene for membership and all other matters for the consideration 
of the Directors should be sent to the Secretary before Tuesday evening, 
Feb. 12. C. F. Pricwarp, Secretary. 








[OFFICIAL NOTICE.] 
February Meeting, Society of Gas Lighting. 
aid 
OFFICE OF THE SECRETARY, February 10, 1895. 
The February meeting of the Society of Gas Lighting will be held in 


The Arena, No. 39 East 31st street, at 3 p.m., Thursday, the 10th inst. 
Frep. 8S. Benson, Secretary. 








[OFFICIAL NOTICE. ] 


Second Annual Meeting, Michigan Gas Association. 
ae es 
OFFICE OF THE SECRETARY, SaGiInaw, Micu., Jan. 23, 1895. 


To the Members of the Michigan Gas Association—Gentlemen : 
The second annual meeting of the Michigan Gas Association will be 
held in Saginaw, on February 20th, 1895, and will be called to order at 
9 o’clock, a.M., sharp. As the meeting is of but one day’s duration, it is 
absolutely essential to begin business early. Please bear this in mind. 

The headquarters of the Association will be at the Hotel Vincent, a 
new and beautifully furnished steam-heated house. Although the house 
is usually lighted by electricity, arrangements have been made by which 
our members will not be compelled to use it. The usual rates charged 
are $2, $2.50 and $3 per day, but it is arranged that a uniform rate-of 
$2.50 will be charged, with a preference to the better rooms. 

The meeting of the Association will be held in the parlors of the hotel, 
and we are promised the best that the house affords. Members and those 
wishing to meet with us will please write the Secretary engaging rooms 
ahead of time, for we are to have a very large meeting this year, and it 
is advisable to house all at the same place. 

The following papers will be presented for consideration : 

‘*The Heating Bifect of Artificial Lights,” by Mr. Henry W. Douglas. 

‘* Wederation,” by Mr. C. H. Raynor. 

se a sition Gas Companies,” by Mr. Joseph. Walker. 

x: ose Make of Lighting Fixtures Shall We Recommend ?” by Mr. 
W. M. Eaton. 

Although the Michigan is yet small in numbers and Saginaw seem- 
ingly away out in the woods, it is but three hours’ ride from Detroit, 
and easily reached from all directions. We will therefore expect not 
only every member, but a great many more who will become members, 
to meet.with us at this time. Very respectfully yours, 

: HENRY i. Hypk, Secretary. 








[OFFICIAL NOTICE. j 
Eleventh Annual Meeting, Ohio Gas Light Association. 





OFFICE OF THE SECRETARY, CoLumBus, O., February 1, 1895. 
To the Members of the Ohio Gae Light Association: The eleventh 
annual meeting of this Association will be held in the parlors of the Ar- 
eade Hotel, Springfield, O., March 20th and 2ist, 1895 ; and it is hoped 
that every member will be present and take an active part in the meet- 


ing.’ 
A list of papers to be read will be announced later. 


A, P, Latarop, Secretary, 
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BRIEFLY TOLD. 
a 

THE MEETING OF THE NEW ENGLAND ASSOCIATION.—According to 
Secretary Prichard’s completed circular, the Silver Wedding meeting 
of the New England Association will be lacking neither in interest nor 
value, for the programme shows that their mother’s sons have been up 
anddoing to keep her in accord with the things promment and currentin 
the practice of their profession. It looks that the paper list is limited as 
to separate numbers, but it is beyond cavil prolific in promise of spur- 
ring to lively discussion, especially when consideration is given to the 
fact that the list of itself is to be supplemented by three ‘‘ topics for dis- 
cussion,” at least two of which are certainly live questions with the gas 
engineer. Mr. Nute’s paper. on the effect of the introduction of the 
Welsbach lamp on the business of his Company, will likely prove the 
most positive incentive to discussion, since it is sure to deal with the 
matter from the standpoint of a man who, while closely watching the 
standing of the electric light suppliers of Fall River, Mass., and their 
maneuvers as well, has nevertheless contented himself with administer- 
ing only to the gas needs of that community. Mr. Nute, too, brings to 
his subject nothing other than the criticism which springs from well- 
ordered thought and level-headed observation, wherefore his recital of 
experiences in the line indicated may be accepted without the idea that 
his findings are the records of an enthusiast. Mr. Fowler's well known 
capacity for accurate and systematic methods in his routine working 
guarantees the putting out of a card-recording plan that will be taken 
advantage of by others in their own field of work. Mr. Wood, as usual, 
selects a title for his paper that gives no inkling to its contents ; but if 
it equals his ‘‘ Items from a Superintendent’s Note Book,” read by him 
before the Association in 1888, there is nothing other than satisfaction 
in store for his audience and applause for himself. In the topics for 
discussion the likeliest one seems to be that which is to have Carbide of 
Calcium for its subject—since this product of the electric furnace has 
won its way to being talked about the world over. In fact, it seems to 
have appealed with the greatest force to our English brethren, one of 
whose most prominent gas men (Prof. Lewes), if he is to be taken liter- 


ally, in view of his recent lecture before the English Society of Arts, 
rather favors the idea that the enrichment of lean English coal gas is to 
be accomplished in greater and cheaper om by calcium carbide than 
by any of the many oil methods, which latter systems have good 
American backing behind them now in Prof. Lewes’ country. Be that 
as it may, American engineers are not yet enthusiastic over the calcium 
carbide plan of enriching, for the belief is pretty well defined here that 
the material cannot be produced at a price that will enable it to.compete 
with cannel coal at $10 per ton, or with naphthas at 4 cents per gallon 
—say in the vicinity of New York. President Nettleton’s annual mes- 
sage will, of course, be of the sort that that well-balanced man can 
evolve ; and we know it will be up to the times, since he has been look- 
ing up the public gas pulse on Presidential account for the last three 
months. To sum up, it may be remarked that Mr. Prichard has man- 
aged to get together a very handsome programme, which should call 
for a right good attendance at Parker’s, this week. 





Mr. Henry C. KEeLsty ON THE GRUBER-STEVENS Gas BILLS.—A 
week ago we had occasion to say a word or two about the evidence pre- 
sented at the State House, Trenton, N. J., in support of the measure 
which proposes to order a dollar gas rate in the chief cities of New Jer- 
sey, which mention had to do with the ridiculous assertions advanced 
by one Levi Stevens, of Stevens gas process fame, respecting what 
could be done by him—had he only half a chance. On Tuesday last, 
however, the Committee having the bill in charge listened to arguments 
on behalf of the legitimate gas interests of the State, and the feature of 
the hearing was the masterly argument made by Mr. Henry C. Kelsey, 
whose clever puncturing of Stevens and his stories was most complete. 
Mr. Kelsey spoke not from the standpoint of an unevenly balanced pro- 
moter of windy processes, but from the platform of a man experi- 
enced in the manufacture and sale of gas on a large commercial scale. 
His calm and well fortified presentation of the case was in queer con- 
trast to the incoherent jabberings of the discredited process man, and 
we have little doubt that the Trenton law makers will in the end be dis- 
cerning enough to sift fact from fancy. 





Notrs.—Mr. William McDonald, of Albany, N. Y., was united in 
marriage to Mrs. Ida A. Snodgrass, of Vincennes, Ind., on the morning 
of the 5th inst. The marriage ceremony was performed by the Rev. 
Mr. T. S. Scott, of the Vincennes Presbyterian Church, after which a 
ver oe wedding breakfast was served. In wishing Mr. and Mrs. 
McDonald every possible a and success, we know that we voice 
the desire of every member of the profession of which the groom is so 
staunch a member.——Mr. Alfred Zucker, the architect for the hand- 
some apartment house that is being erected at the corner of 58th street 
and 5th avenue, this city, has placed an order with Messrs. William M. 
Crane & Co., for 10 large wrought steel ranges, which means that gas 
will be used exclusively throughout the house for cookimg purposes. 
Each range is to be equipped with a *‘ Perfection” gas controller, to 
prevent waste of gas, 








Tne Discussion on Prof. V. B. Lewes’ Paper on the Com- 
mercial Synthesis of Illuminating Hydrocarbons. 
sional 

A week ago (p. 146) we gave the text of a paper by Vivian B. Lewes 
(read before the Committee of the Society of Arts, of London, January 
16th) in which the author discussed the commercial synthesis of illum- 
inating hydrocarbons, devoting himself chiefly to a consideration of 
calcium carbide. The paper was followed by a brisk discussion, a report 
of which is appended : 


Mr. Lewis T. Wright remarked that the lecture was peculiarly inter- 
esting to technical men, probably in a double sense, because they had 
an interest in the scientific side, and also in the possible commercial] 
side, of any such reaction as Prof. Lewes bad described. There was 
one question he must ask, and that was whether, in the course of the 
Professor’s experiment, he had proved that the high luminosity of 
acetylene was retained when it was mixed-with coal gas, for example, 
as an enricher—whether, pro ratd, acetylene, per cubic foot, had the 
50 candles illuminating power that it had when it was burned in the 
pure condition. Probably this experiment had been tried. It might 
be thought by many present that this would necessarily follow ; but he 
had reason for knowing that in such cases the luminosity produced by 
mixtures of gases of different qualities was not always the arithmet- 
ical mean of that of the gasesemployed. This was rather an important 
point, which it would be interesting to have explained. 

Mr. W. Sugg said the whole matter just brought before them was so 
surprising, from many points of view, that it was extremely difficult to 
offer many remarks upon it. One thing that particularly struck him was 
the fact that acetylene appeared to have such a powerful affinity for oxy- 
gen. They generally found, when they tried to burn gas of very rich 
quality, that it was difficult to get enough air mixed with it to provide a 
sufficient quantity of oxygen to produce a brilliant light. But from 
the gas before them, which he should have thought would have given 
a very smoky flame, they had a highly brilliant one. This could only 
result from the fact that the oxygen of the atmosphere had such a power- 
ful affinity for it that it rushed to it, and so provided it with a greater 
amount of oxygen than could be furnished by any means known—ex- 
cept, perhaps the Welsbach light—for bringing the oxygen of the at- 
mosphere into combination with the hydrocarbons of the gas. The gas 
before them seemed to be really as brilliant as if it was burning as an 
oxy-hydrogen light. Having never seen the thing before, he could not 
say whether or not his view was correct ; but it seemed to him’that the 
reason he had given was the only explanation of why it was possible to 
get such a light from so very rich a gas. There did not appear to be 
much specialty in the burners. 

Professor Lewes said there was a little ; but still, in the main, Mr. 
Sugg was right. 

Mr. Sugg said he could not imagine that any difference in the burner 
would produce that magnificent light without an extraordinary affinity 
of the gas itself for oxygen. As to the manufacture of the gas itself, 
it seemed so easy that most of them thought they could probably do it 
straight off for themselves. He did not know whether or not this was 
possible. Perhaps they might find some difficulties when they came to 
try it. At any rate, there was certainly a very wonderful effect pro- 
duced, and the matter ought to be thoroughly examined. 

Mr. C. C. Carpenter said he must first congratulate Professor Lewes 
on the result which had followed his well known researches into the ef- 
fect of acetylene on the luminosity of gas light. The fact that in so 
short a time afterwards one was able to manufacture acetylene on a com- 
mercial scale, must have been a very pleasing surprise to him. He (Mr. 
Carpenter) would like to emphasize the point Mr. Wright had put with 
reference to the enriching value of acetylene ; and he was somewhat 
disappointed that it was not expressed in the way Mr. Wright had sug- 
gested as being desirable, viz., the enriching instead of the direct effect, 
which was, of course, more important, supposing acetylene to be used 
on the scale which Professor Lewes considered would come about in the 
very near future. It was somewhat difficult to discuss a paper of which 
one had no knowledge beforehand ; but one point that occurred to him 
was with reference to the production of the carbide of calcium at the 
figure mentioned—$20 a ton. It seemed to him that, for the manufac- 
ture of an article which could only be obtained by the aid of an elec- 
tric furnace, this price per ton was very low ; and he should be glad if 
the author could throw some light on the method of producing elec- 
tricity for forming the carbide.. The whole thing hinged on the com- 
mercial aspect ; and the more light. the author could throw upon the 
cost.of the carbide per ton, the more value would attach to it from a 
commercial point of view. At any rate, Professor Lewes had done 





something which would be a great relief to the electric light engineer, . 
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as he would at last be able to get a level load line on his machinery by 
employing it to prepare a material for the manufacture of gas. 

Mr. T. 8S. Lacey said one thing which struck him was that a great 
many people thought some process such as that of Mr. Young should 
have been adopted more largely by gas companies, on account of the 
cheapness of the gas produced. In a gas such as they had in London, 
however, the amount of enrichment was really a small percentage of 
the total value of the light; and consequently that portion of the light 
varied very much. Sometimes they were obliged to add one candle, 
sometimes two candles, and at other times only half a candle, while oc- 
casionally they added nothing at all. The result was that the plant 
necessary for the maximum amount of enrichment would have to be 
equal to the use of 10 or 15 per cent. of cannel—that. was to say, for the 
heaviest make in winter; and this wou'd necessitate having a very 
large plant on the works in order to deal with the lowest requirements. 
This necessitated large capital outlay for the Young plant. Where car- 
bureters were used, the first cost of the plant was rather low ; and it 
would be in favor of this method that the capital outlay for enriching 
would be very small. The interest on capital laid out for plant for mak- 
ing oil gas, where the requirements varied over one week from 10 to 15 
per cent. of cannel to nothing at all, would be very large. 

Mr. J. W. Helps said he could only reiterate what had been said by 
previous speakers—that the subject brought before them had been ex- 
tremely interesting ; and they all hoped it would be of great advantage 
to the gas industry in the future. In speaking of the process of enrich- 
ment, which was suggested in connection with the acetylene, Professor 
Lewes said it would be employed much in the same manner as the 
Maxim-Clark process—that was to say, it would be applied to the gas 
after leaving the holders. He should like to ask Professor Lewes if he 
had tried whether this gas had any effect on the prevention or the ab- 
sorption of naphthaline deposits. Many companies were now using 
these enriching bodies partly with the general idea of improving the 
gas, and partly with the view of preventing or removing naphthaline. 
This seemed a most important point, and one, no doubt, which Profes- 
sor Lewes had gone far to clear up. He must also agree with what Mr. 
Carpenter had said with respect to the cost of production of this carbide 
of calcium. It seemed to him that, produced as it was by an electric 
current, it was a remarkably low price; and, as it came from the other 
side of the Atlantic, he should like to ask whether it was not based on 
electricity produced by water power. 

Mr. Frank Mead said the subject brought before the meeting in the 
paper had been quite a novelty to those interested, and, in particular, to 
those who were connected with the gas industry. Former speakers had 
touched on one or two points which he should have dealt with himself, 
more particularly with regard to the commercial aspect of the question 
—the cost of the production of the carbide. If it was produced as a 
bye-product where a process was going on of which the object was to 
get some other substance, and this material was obtained incidentally, 
one could understand that it might be sold at a comparatively low 
price ; but if the electric furnace was at work for the sole production of 
the material, would it then be possible to produce it at $20 a ton? Of 
course, if it were extensively used, it would have to be capable of pro- 
duction in large quantities ; and he took it that, if the gas interest of 
the world were to adopt such a process, and if it were found advisable 
to use it, the quantity of material required would be extremely great. 
What effect this would have on the price, it was difficult to say. An- 
other point of great interest which had nut been mentioned was this : 
Professor Lewes said that the acetylene gas unburnt had a remarkably 
unpleasant odor which made itself manifest, so that no one would care 
to stay in a room where there was such a large proportion of it present 
as to be dangerous to life. But was there any odor given off when the 
gas was consumed at the burner? Professor Lewes had observed that 
it would be useful for burning out of doors ; but was it perfectly odor- 
less when burnt in a room? One could see no reason why there should 
be an odor produced by its combustion ; but this was a point which de- 
served attention. Another was this: There must be a vast difference 
between the specific gravity of ordinary coal gas and that of acetylene, 
and he thought there might, perhaps, be some ‘‘ layering” of the two 
gases when mixing one with the other so as to produce the required com- 
pound, The mixture of it with ordinary gas as it went away from the 
holder was a very different thing from adding the enricher to the gas 
that went into the holder. There was not the same opportunity for lay- 
ering in the one case as in the other. He could only add his tribute of 
praise to Professor Lewes for the way in which his lecture had been de- 
livered. 

Mr. Frank Wright said he desired to ask Professor Lewes one ques- 
tion ; but, before doing so, he would like to recall to memory a little 





ditty by the late Mr. F. W. Hartley, which he wrote in praise of elec- 
tricity and gas going hand in hand. It must be very gratifying to 
both gas and electrical engineers, not only to listen to the brilliant 
lecture they had heard, but to find that electricity was, to some extent, 
offering to befriend gas. In the case of a recent explosion, and in 
other things, the reverse had been the case. He now wished to ask 
Professor Lewes if he had any information as to the value in candle 
power of the horse power of electrical energy, as it seemed to him that 
everything hinged upon that. If gas companies did not take up this 
process, perhaps the electrical concerns might work it round in one of 
those little cycles of synthesis and analysis of which they had heard. 

Mr. H. O’Connor asked if Professor Lewes could say what would be 
the result of mixing acetylene with water gas—whether or not it would 
be an explosive mixture ; because, if not, the smell given off from the 
acetylene might be a means of causing water gas to be used, by 
enabling one to know when it was escaping. 

Mr. Manuel asked whether, if an escape of acetylene took place in a 
room, and the gas united with the atmosphere, there would be a danger 
of explosion if anyone went into the room with a naked light ; and, if 
so, would it be more severe than in the case of an ordinary gas 
explosion. 

Professor Lewes, in reply, remarked that it was very curious how, 
in a discussion of the character of the present one, it was always found 
that particular stress was laid on the very point which one wished to 
keep locked up in one’s own breast for a short time. When he saw 
Mr. Lewis Wright rise; knowing what a master of the whole subject 
he was, he (Professor Lewes) fully expected something of this sort 
would follow. Enrichment was one of the most complex questions 
they could have to deal with ; for they found that enrichers varied, as 
Mr. Wright had pointed out, to an extraordinary extent. If they took 
an enrichment curve, they never found it to be one of those regular, 
convenient curves, in which they had 1 percent., 2 per cent., and so on, 
going up in proper proportion, but one in which they always had a 
flattish piece at the bottom, and then gradually rising to the proper 
point. This had been overlooked time out of mind. He was now working 
out the enrichment value for a large number of pure hydrocarbons and 
hydrocarbon mixtures; and he thought he was gradually getting to 
the bottom of the secret which had been so hampering people in this 
matter. He did not propose to bring this forward at the present 
moment, as he wanted it for another paper ; but he could answer the 
question about acetylene. When they added acetylene in small quan- 
tities to coal gas, the enrichment value was about 14 per cent. at the 
bottom of the curve. From this it went up fairly rapidly, until, when 
they were making 50-candle gas, it reached nearly its maximum 
enrichment. The addition of 1 per cent. gave about 12 candles for 
low values ; and then they had a rapid rise until it went to 50 candles. 
This was also the case with ethylene, ethane, and several others. 

Mr. L. T. Wright said he gathered that at 50 candles they obtained 
the same value in the mixture as in pure acetylene. 

Professor Lewes said they came very close to the true value. This 
was the case with coal gas; but with water gas—and this would 
answer another query—for a reason of a very beautiful character, it 
was practically hardly of any use as an enricher. This was why it 
was found that, in American practice, they talked about 80 or 90 
candles. If they took pure water gas—carbon monoxide and hydro- 
gen, with small traces of impurities—and mixed 10 per cent. of acety- 
lene with it, they would have a non-luminous flame. He knew the 
reason of this; but he could not on that occasion go into it. It 
showed, however, that acetylene was absolutely useless for the enrich- 
ment of gas of that character. With hydrogen, alone, or with carbon 
monoxide alone, of low value, it was of no use; but when they came 
to high values, its power appeared once more. Exactly the same thing 
was found by Dr. Percy Frankland in regard to ethylene. But with 
coal gas the enrichment value was very great ; and this for perfectly 
apparent scientific reasons. No doubt the burning question, after that 
of enrichment, was the price of the carbide; and he believed that, in 
the American. experiments which were quoted, giving a price of $15 
per ton, undoubtedly water power was used for the production of the 
electricity. But there was another point in this connection he would 
ask his hearers to think over. Acetylene was not only a benefactor to 
the gas world, in the direction of enrichment, but he should say that it 
would also be a benefactor to the eleetric world. They all knew that, 
in the big installations which were being employed for the develop- 
ment of power for supplying incandescent and other electric lights, 
there was only a possibility of using the plant for one-fifth of each day. 
Therefore the electric lighting companies had to pay interest on all this 
dead time ; and they had to make, or try to make; dividends in the 
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face of this tremendous obstacle. This meant not letting the fires out, 
but banking them up ; and the long standing of the plant was a great 
trouble. They were all aware what happened to the plant, which stood 
for four-fifths of its life ; and he ventured to think that, when it could 
be shown that there was a market for calcic carbide, they would find 
at the same time that many of the big generating stations would be 
glad to regard as a helper rather than as an enemy, the making of this 
material for producing acetylene. Electric lighting was not all in the 
hands of one corporation. If it were, they might consider it worth 
their while to stifle this manufacture, if they thought its illuminating 
value was going to interfere with them. But there were a number of 
corporations, all struggling one againt the other to show good returns ; 
and he ventured to think that, if they could use the leads from the 
dynamos for an electric furnace during the hours of daylight, and for 
the generation of light during the other period, there need be no fear 
that they would not be able to get a supply of electricity for this pur- 
pose at a reasonable price. This was his own view. He did not know 
how far it was practicable, and how far not practicable; but it ap- 
peared to him, on the surface, as a fairly tenable argument. Mr. Sugg 
looked with surprise on the possibility of being able to burn gas of 
such high illuminating value as that of acetylene ; and he pointed out 
that this must be due toits having a very great affinity foroxygen. But 
the luminosity of a flame was not due entirely to its affinity for oxygen. 
The light obtained from a flame was dependent upon certain exceed- 
ingly complex chemical reactions, a few only of which had yet 
been thoroughly worked out; and it might be a surprise to 
many present to find that the acetylene flame, giving the marvellous 
light they had seen, which suggested incandescence of the highest 
character, was a flame far cooler than that of an ordinary gas-burner. 
With 16-candle coal gas, the flame had a temperature in various parts 
rising as high as 1400°C. In the case of the acetylene flame, in no part 
was there a temperature of more than 900° C.; and being a cool 
flame, the products of combustion came off at a temperature 
which would render it pleasant in a room. There would be no over- 
heating from the flame; and, moreover, there were no noxious 
products of combustion. There were no products which were in 
any way offensive to the senses, and none of incomplete com- 
bustion. If there were incomplete combustion, the flame would 
smoke so furiously that it could not be allowed to go on; and 
it was only when there was incomplete combustion that any 
smell would arise. This would only give rise to the same 
products that were given off in the incomplete combustion of 
ordinary coal gas—viz., simply carbon dioxide and water vapor; 
and, considering its high illuminating power, the quantity pro- 
duced was exceedingly small. When they came to read the paper in 
print, it would be found that some of the points which had been raised 
were dealt with, but which he had omitted in delivering his lecture— 
for instance, the specific gravity of the gas was stated as .91, or about 
double that of coal gas. It must be remembered that, when they mixed 
the gas in bulk, thore was no stratification if it was done before it went 
into the holder. This did not mean simply tumbling one gas into the 
other, which would cause stratification ; but the amount they would 
have by putting the gas, at a regular rate, into the outlet main would 
not be nearly so great as in the other case. One important point had 
been raised by Mr. Lacey on the subject of enrichment. They all 
knew that—for instance in London—there was a perfectly monstrous 
waste of enrichment in order to obtain the statutory quality of gas. At 
Beckton, for example, enough enrichment had to be put into the gas to 
bring it up to a safe limit above 16 candles at the burners. At the pres- 
ent time they were employing processes of enrichment, such as carbur- 
eted water gas; and, in order to make quite sure of not being penalized, 
the gas was being sent out at a margin above the statutory limit, which 
was quite absurd. In the City, more often than not, 17-candle gas was 
being supplied, simply to avoid the enormous chance of a change in tem- 
perature bringing down the illuminating power and so rendering the Gas 
Company liable to a penalty. All practical men would agree that this 
was entirely wrong. There ought not to be the necessity for putting in 
this surplus enrichment. As a matter of commercial dealing, if they 
had to supply 16-candle gas, it was only reasonable that they should’ 
supply it as near to 16 candles as possible, and if they had a process 
which needed so large a margin of safety, it was a wrong process. It 
needed this large margin, because, where they relied on anything which 
consisted to a considerable extent of vapors, they must have a sufficient 
surplus to prevent the risk of the ‘‘ skin friction ” in the mains, which 
Ws an ever more important factor than cold, in bringing it out again. 
If they employed acetylene in the same way as they used the Maxim- 
Clark process, they could enrich the gas coming from the holder up to 


16.4 or 16.5 candles, and there would not be the remotest chance of this 
power coming out of it, because they would not be dealing with « 
vapor, but with a fixed gas. He thought this fact would commend itself 
to the mind of every gas manager. The point raised by Mr. Helps was 
whether, when they enriched by means of acetylene, it would have any 
effect on the naphthaline. It would not. Naphthaline was taken up 
by gases like those that were given off by petroleum spirit or naphtha, 
such as was used by the Maxim-Clark process, because they had there 
the solvent effect of the vapor of a liquid. The vapor of thése light 
hydrocarbon oils would dissolve and move on the naphthaline ; but 
acetylene would not. Mr. Frank Wright asked a question as to the re- 
lation existing between candle power and electric horse power ; and he 
(Professor Lewes) should put it in this way. If they took an electric 
horse power and converted it into the incandescent light, and if they 
also converted this horse power into calcic carbide, and then obtained 
the illuminating power from it, the respective values might be taken as 
28:44. He had only, in conclusion, to thank his audience for having 
treated his subject so leniently, and he hoped it would prove to be of 
permanent value. 

The Chairman then proposed a hearty vote of thanks to Professor 
Lewes for his admirable lecture. He said it seemed to him that they 
were indebted to the lecturer for showing them how an ornamental gas 
works might be made, and apparently at very much less cost than the 
present structures, which could not possibly, by any stretch of the im- 
agination, be called ornamental. Another thing that struck him was 
that they seemed to be getting very near to that great desideratum 
of a level load line in electrical matters; and that the process 
before them would afford a very good form of storage battery for 
electricity. The electric energy in the furnace came out in the form of a 
stick, which could be carried in the pocket, and which would give a 
certain amount of brilliant light again whenever one wished, and could 
find a little water into which to put it. It was really, therefore, a case 
of storage of electricity in an extremely convenient form ; and, bearing 
in mind that the really serious difficulty in electric lighting was the idle 
hours to which Prof. Lewes had alluded, it appeared to him (the Chair- 
man) not at all improbable that, after all, the best way of utilizing elec- 
tricity would be to convert it into a light something like that which had 
been exhibited. 

The vote of thanks was carried unanimously. 








Farnsworth’s Gas Compressing Pump. 
S| Eee 

According to the American Engineer the objects of Farnsworthis 
gas compressing pump are to reduce the height of a vertical machine, 
to facilitate access to the parts and relieve the foundation of strains ; 
to reduce to a minimum the angularity of the connecting rod during 
the latter part of the stroke, and to improve various details of construc- 
tion. 

In the accompanying drawings, Fig. 1 isa side elevation of a double 
cylinder compressor embodying the improvements ; Fig. 2 is a vertical 
section thereof, and Fig. 3 is a cross-section on the axis of the rock 
shaft. 






































Side Elevation. 








The cylinders A A (Fig. 2) are open at each end, and are supported 
by flanges a on a suitable base, B, consisting of preferably two perts 
uxited by a packed joint b, on a horizontal p!-ne. Ths upper portion 
of the base has two necks, b', in which the cylinders are received, their 





lower ends depending into the base, as shown, The joint between the 
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neck b' and the flange a is packed, so that the base forms a gas-tight 
chamber. A pipe, B', provided with a suitable stop valve, connects the 
base with the evaporating coils. The lower portion of the base is pre- 
ferably in one piece, to form a reservoir for lubricating oil. At B’ are 
covers to hand holes for giving access to the bearings of the connecting 
rods. In each cylinder, just below the flange a, are one or more ports, 
a'. The upper end of each cylinder is closed by a check valve C,which 
cuts off the cylinder from a chamber D, from which proceeds a dis- 
charge pipe E, having a stop valve e, and connecting with a common 
pipe #', running to the condenser. 

In each cylinder is a piston F, tubular in shape, and provided with a 
number of packing rings f. The upper end of the piston forms a seat 
for an upwardly closing valve G, which slides on vertical guides f', on 
the inside of the piston. A ring f*, screwed into the lower end of the 
piston, limits the play of the valve. A socket is formed in the under 
side of the valve to receive the ball h on the upper end of the connect- 
ing rod H, the ball being confined in the socket in any suitable man- 
ner, as bya gland g. The lower end of the rod H is provided with 
brasses h', for conneeting it with a wrist pin i, on arocker I. The brasses 
can be adjusted by a wedge h?, and screw h’. 

The rocker J is keyed to a shaft K, journalled in bearings ’, integral 
with the lower portion of the base. The rocker has a working fit 
between the inner faces of these bearings, which are bored out cylin- 
drically, and are lined with bushings L, turned to an outside fit in the 
bearings and bored out to suit the long and preferably taper journals k 
on the shaft K. A gas tight cover b* incloses one end of the shaft. The 
other end passes through a stuffing box B*, and is supported in an out- 
board pillow block M. The axis of the shaft lies preferably in the plane 
of the joint b, between the upper and lower portions of the base. Fas- 
tened to the shaft outside the base is a rocker arm N, to which may be 
attached a rod n, for’connecting it with an engine or other motor. 

The wrist pins i and shaft K are not in line with each other, but the 
shaft stands above the line joining the pins, so that each pin is distant 
from the shaft more than half the distance between the axes of thecylin- 
ders A. The proportions are such that when a piston is at the bottom 
of its cylinder, as at the right of Fig. 2, the angularity of the rod is the 
greatest ; but when the piston has made half its up-stroke, the pin 7 in- 
tersects the axis of the cylinder, and the rod coincides with said axis. 
The continued upward movement of the rocker arm swings the rod 
slightly outward for the next quarter of the stroke, but during the last 
quarter the rod again approaches a central position, which it reaches at 
the end of the stroke, as seen at the left of Fig. 2. The dotted lines in 
this figure show the paths of the pins ¢. It thus appears that during 
the latter half of the stroke, when the resistance of the gas in the cylin- 




















FIG. 2 Se 
Vertical Section. 





der is greatest, the angularity of the rod is least, thus reducing toa 
minimum the wear and strain. It also appears that the line joining the 
center of the wrist pin and the axis of the shaft does not stand at right 
angles to the axis of the cylinder until three-quarters of the stroke has 
been made. 

In operation, the downward movement of the rod H first draws down 
the valve G from its seat in the upper end of the piston. When the 
lower end of the valve strikes the ring f*, the piston is carried down- 
ward, the gas in the base passing into the cylinder past the open valve 
G. On arriving at the bottom of its stroke the piston uncovers the ports 
a', which permit the gas to enter the cylinder freely and insure a full 





charge at evaporating pressure. ‘The upward movement of the rocker 
arm first closes the valve G and then carries up the piston, compressing 
the gas in the cylinder until it equals the pressure in the condenser, 
when the check valve C opens, and the gas passes into the condenser, 
where it is liquefied. The construction of the piston is such that there 
is perfect freedom from restraint, avoiding unequal wear, and insuring 
prompt and correct action. The ball joints, guides in the pistons, pins 

















Cross Section. 


and shaft bearings are all lubricated by the oil in the lower portion of 
the base, which is preferably carried at the height of the center of the 
shaft K, but may be varied to suit. The level of the oil is shown by a 
gauge. At each stroke the descending rocker arm throws up a spray 
which amply lubricates the parts not immersed in the oil. 

The inventor is Mr. Thomas Farnsworth, of San-Antonio, Tex. 
patent is numbered 530,097, and dated Dec. 4, 1894. 
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The Selection of Motive Power. 





[By Mr. Charles E. Emery, Ph.D., in Engineering Magazine. | 


Another type of moderate speed engine has been developed, in which 
the details of high speed engines are used, thereby securing a somewhat 
simpler engine, some forms of which are also economical. 

The accompanying table shows approximately the cost of steam power 
under conditions differing as to the amount of power required and the 
type of engine employed. The calculations are based upon the average 
results obtained in practice rather than those shown under merely ex- 
perimental conditions. The cost of coal at $3 per ton is derived from 
conservative but fair values of the water per indicated horse power per 
hour, as well as the evaporation per pound of coal for the several en- 
gines and powers stated in columns 2 and 3. On such basis the coal per 
indicated horse power per hour yaries from 5.6 pounds for the small 
simple engine to 1.65 pounds for the triple compound engine ; whereas, 
experimentally, an indicated horse power should, with an engine of the 
kind last named, be obtained for less than 1} pounds of coal. The con- 
servative quantities mentioned are increased to allow for 10 per cent. 
friction between the horse power in the cylinders and that delivered at 
high speed to.a jack-shaft or equivalent; and, in addition, 10 per cent. 
is allowed for the various wastes incident to starting and stopping fires, 
so that the hourly cost of coal in column 4 is higher than would be de- 
termined by a mere theoretical discussion, though believed to be fairly 
correct for the conditions of average practice. The costs given for labor, 
supplies and repairs, in columns 5.and 6, have been derived from such 
costs under actual practical conditions. In columns 7 and 8 it is as- 
sumed that the cost, under average conditions, for taxes, insurance and 
a contribution to a sinking fund to provide for renewals, is 5 per cent. 
of the estimated total cost of the machinery in place, including founda 
tions, buildings and chimney ; in addition to which, in column 7, 5 per 
cent. is added for interest on first cost, or dividends on stock represent- 
ing the same ; and, in column 8, an alternative charge of 10 per cent. 
for the same purpose. The latter is believed not to be too high for the 








1. Second paper. For first paper, see JouRNaL, Jan. 7, 1895, p. 6. 
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Cost of Steam Power. 









































1 2 8 4 | 5 6 7 | 8 | 9 | 10 | il | 12 | 18 
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Cost per Net Horse Power. 
| Per Hour forSinking Fund, 
Kind of Net Per Per | Taxes ond baguremes; Sper, Per Hour | Total per Hour. bie z veer of 
Engine. — Hour, Sa = | Ct. of Total Cost Added to. f ’ . 
; * _— for Supplies l Os SER aos co ras eo 5 iar ai ae Sas re 
tton* Labor. and 5 perCent. | 10 per Cent. | and | For | For For For 
| Repairs. Interest and | Interestand Supplies. | 5 perCent. | 10 perCent. | 5per Cent. | 10per Cent. 
Dividends. | Dividends. | Interest. Interest. nterest. Interest. 
A | Ordi Cents. Cents. Cents. | Cents. | Cents. Cents. Cents. | Cents. | Dollars. Dollars. 
rdinary non- 
2 a a 10 | 9705 1.00 28 | .1948 | .. 2021 2.25 | 2.45 2.54 $75.46 $78.31 
utomatic cut-o 
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* As stated in the text, the coal per hour has been calculated on a conservative basis designed to represent average practice rather than the 
results possible with apparatus in perfect condition. The basis is 42 pounds of feed water per H.P. per hour for line A, 28 pounds for line B, 
22 pounds for line C, 18 pounds for line D, and 14 pounds for line E, and evaporations per pound of coal of 7} pounds for line A, 8.25 pounds 
for line B, and 8.5 pounds for the remaining lines. With engines of the kind stated, proportioned for the work and in good condition, the 
water consumption should be 2 pounds less for each engine, and an evaporation of 9 pounds of water or better per pound of coal could fre- 
quently be obtained. As the costs are generally stated for the indicated horse power, it should be noted that a friction of 10 per cent. has been 
assumed to cover losses not only in the engine, but due to transmission to a jack shaft. For engines running 24 hours per day, the allowance 
of 10 per cent. of the fuel for starting ‘and stopping fires should be decreased. Engines generally keep up their economy for long periods, but 
the amount of coal is frequently increased by carelessness in connection with the selection of the fuel, the firing, care of boilers, ete.; so, even 
if the engines require 2 pounds less water than assumed, the coal required generally costs fully as much as stated. 








ordinary work of stock companies, as the company would in general | question of interest is not of a serious character. Along such a stream 
endeavor to raise the actual cost on bonds upon which interest must be | the farmer’s boys can get in their harvests in the dry season, get out 
paid, and expect to pay, in addition, a dividend on stock of like amount. | and haul logs in the winter before the snow melts, and saw them by the 
Columns 10 and 11 show the total cost in cents per net horse power per water power when the stream is full. In such case, the labor having 
hour, the former being on the basis of 5 per cent. interest, and the lat-| other occupation, is never idle, and a condition of things is possible 
ter on the basis of 10 per cent. Columns 12 and 13 show these quanti- | which is impracticable under regular manufacturing conditions. The 
ties so extended as to exhibit the corresponding costs per horse power per | same condition of things can obtain on a small stream with a large mill- 
year. A study of the table shows clearly that the cost of the power de- | pond, if the miller has a farm or workbench to occupy his time while 
creases rapidly as the power increases, independent of the cost of coal, | the millpond is filling up, the conditions being somewhat the same as for 
which is decreased by the use of more economical engines. The cost of | a windmill. 
labor largely influences the result first stated, although forthe smaller! To determine the conditions under which water power is more advan- 
engine only part of the services of one man has been charged. For the | tageous than steam power, it is necessary to establish a basis of com- 
larger engine the interest has a much Jargerinfluence than is generally | parison. From considerations above stated it will be seen that the cost 
considered. Considerably lower costs:are frequently given, for the | of steam power depends in part on the price of the fuel at the particular 
reason that a less conservative and practical basis is employed to ascer- | location, andin part on the cost of the maintenance and repair of the 
tain the cost of the coal ; and, moreover, many of the itemsof cost here- | machinery required to produce the power, together with interest and 
in stated are frequently omitted entirely, though all have an important | dividends on the capital represented by the first cost of the plant. The 
influence on the final result. For more elaborate investigations on this | cost of water power is represented by the interest on the cost of dams, 
subject, more extended tables prepared by the writer may be con-| canals, races, wheels, and means of transmission, together with the cost 
sulted.* It should be borne in mind, however, that all tables are neces- | of maintenance and repair, but in addition, for most locations, contin- 
sarily based on assumed conditions, and therefore only show approxi- | gent allowances must be made for damages from floods and ice and loss 
mately the results to be expected in a particular case. of profits from stoppages due to lack of water, injury to plant, ete. In 
It is possible to locate some branches of manufacture where means for | most factories where power is derived from water, steam is also a neces- 
supplying power have been already established. This may be water | sity—at least for heat and various manufacturing purposes—and it is 
power direct, or it may be water power transmitted to a city electrically, | well known that the best way to utilize the power for variable streams 
as proposed in connection with Niagara Falls, or a steam supply from | is to provide duplicate plants for water and steam, in which case the 
a street system, or even a supply of power by belt in a building. For | saving due to the water power is represented chiefly by the cost. of the 
each of these cases the above table on the cost of steam power gives a | fuel saved, and this is partly offset by the increased interest and main- 
fair idea of what the manufacturer can afford to pay. If the location | tenance charges due to the double plant. It will thus be seen that the 
for the manufactory to be operated by water power is between two can- mere fact that water from an elevated source is going to waste in large 
als of different elevations, and the manufacturer must put in his own | quantities does not necessarily mean that the power thereof can be util- 
canals, wheel: pits and races, the cost of these should be considered in | ized economically in comparison with power derived from a steam en- 
connection with the rental. If electricity is furnished, but not a motor, igine. A solution of the problem can only be obtained for each par- 
this cost and the consequent connections must be considered. These il- ticular case. For illustration, we present a comparison we made some 
lustrations are sufficient to show the principle, but the question of re-| time ago in relation to the cost of water power on the Merrimack river.* 
liability of supply, the certainty of doing work every day and hour in| In that case the property at particular points has been developed by 
the year that it is required, must be considered in connection with the | companies at a cost of at least $77 per horse power, and the lessees of the 
various other questions, such as adaptability of location, contiguity to’| power had put in head gates, flumes, wheel pits, wheels and tail races, 
markets, and rates of transportation. at a cost of $45 per horse power of wheels, or about $65 for each horse 
The value of water power depends in general upon the reliability of | power utilized on the average throughout the year—making a total cost 
the supply. A torrential stream running only at times during the fall, | of $142 per horse power. ‘‘If we consider that accidents are liable to 
winter and early spring is, however, available for power purposesunder happen to the best constructed hydraulic work, we should charge at 
certain conditions, if the cost of the plant can be kept down so that the | least 24 per cent. of the original cost for depreciation—say 1} per cent. 
? See Trans. of the Am. Soc. C.E., Vol. XIL, Nov. 1888. See also Trans. Am. Inst. Ei. for repairs and about 1} per cent. for taxes, or about 5 per cent. in- 
Eng’rs., Vol. IX., March, 1893, : 8.. See supplement of article in Trans. Inst, El. Engrs, previously referred to. 
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dependent of interest account. If, then, on the principles above de- 
veloped, we charge 10 per cent. to an account for interest and dividends, 
and allow 2 per cent. for operating expenses, the total annual charge 
becomes 17 per cent. of the original expenditure.” 

Seventeen per cent. of $142 is $24.14, on which basis the cost of water 
power appears to be about the same as the cost of steam power with the 
most economical engine shown in the above table. The cost of coal on 
the Merrimack river, however, is greater than $3 per ton ; so, on the 
basis discussed, steam power appears to be cheaper, and this conclusion 
is further emphasized by the fact that steam is required for other pur- 
poses in all the mills, and that heating, boiling, ete., can be done effi- 
ciently with exhaust steam. The power from engines furnishing ex- 
haust steam is obtained at a nominal cost, as the heat in the exhaust 
steam can be charged to another account and amounts to about 85 per 
cent. of that taken from the boiler. From these considerations it would 
appear that there would now be no object in establishing cotton mills 
alung the Merrimack, for mills built on the seaboard would have a de- 
cided advantage in the price of coal and in the transportation of raw 
materials and finished products. In a general sense the comparison is 
correct, for steam mills in Fall River do compete in the market with 
those having water power in that place and on the Merrimack. A more 
recent investigation of the subject developed, however, many reasons 
why the water powers on the Merrimack will never be abandoned, and 
some reasons even for rebuilding the same if destroyed. Although the 
water power is owned by a separate company at each place, the princi- 
pal stockholders are the companies owning the mills. In most cases the 
business of furnishing the water has been very remunerative on ac- 
count of original purchases of Jand upon which now stand large por- 
tions of cities. Moreover, with such an organization, the surplus prof- 
its paid for water power to the power company are really returned to 
the mill owners. It follows, therefore, that, if we consider the actual 
results by eliminating the independent company, the mill owners obtain 
their water power under quite advantageous conditions. Practically 
the cost to them is simply that of maintenance. The dam, canals and 
permanent structures were well built in the first place, and very little is 
required for keeping them in order. The same is true of the sub-canals, 
wheel pits and races at the several mills. The greatest item of cost is 
the renewal of the wheels themselves ; so the cost to the mill owners in 
such a location is practically this last item, plus the cost of mainte- 
nance of permanent work, together with interest on an investment 
which itself pays a dividend and therefore pays such interest. More- 
over, the rate of interest assumed is too large, if the property be consid- 
ered as practically owned by one association. So also, for reasons stat- 
ed, the large rate of depreciation named above should only apply to 
structures that wear out rapidly, like the wheels and gates. Such a 
modification of the items of interest and depreciation greatly reduces 
the cost of the power to mill owners. To determine an exact balance 
for a particular location would require an accurate knowledge of facts 
not entirely available, and the details in any case could not be discussed 
in this article, which is necessarily confined in the main to general 
principles. 

From the above considerations it will be seen that an old established 
water power may be more valuable than a new one, for the reason that 
the stability of the permanent structures has been established by time, 
and a low rate of depreciation may be fixed by experience. No new 
company could build a large plant without providing for the various 
items of cost given above. If collateral profits are expected to meet the 
interest, they should be considered ; and, if the work is well done, as it 
should be in every case, the rate for renewals stated above is too high 
for a long period of years, but for safety should be considered for a rea- 
sonable time to provide for an unexpected contingency. The safest way 
would be to put a definite percentage of the original cost of the plant 
each year in a sinking fund, and,when the sinking fund becomes large 
enough to pay for renewal of structures most likely to be destroyed by 
accident, it should be stopped, but kept at interest as an asset. Mean- 
while a very low rate of depreciation can be charged against the remain- 
der of the plant, so that the condition of the books is always on the safe 
side. It will be seen, therefore, that there are some important financial 
questions to be considered, and that a water power available for a long 
time may have a very great value, even when compared with steam en- 
gines under modern conditions. In deciding the questions for a partic- 
ular case, a special investigation must be made, taking all considera- 
tions into account. There are locations where water power may be de- 
veloped so cheaply that the principal question is to ascertain if it can be 
utilized. The answer, independent of the question of establishing a 
new city, largely depends upon the availabilty of proper means to 
transmit the power to cities and manufacturing establishments at a dis- 


tance, or to points near mineral deposits, where power is desired. Wire 
rope transmissions are available for distances of a few miles, though 
generally limited to a few thousand feet. Air transmission is desirable 
for mining purposes, as the air discharged from the working cylinders 
assists in the ventilation of the mines. There are also some large in- 
stallations in which air is used to transmit power several miles. The 
air is compressed with powerful pumps, becoming thereby heated to 
such an extent that it must be cooled artificially. This cooling repre- 
sents a loss of energy, to which must be added the loss due to friction 
in the pipes and the losses due to the engine operated by the air. For 
these reasons the efficiency of air transmission is generally considered 
to be only 50 per cent. for short distances, and is generally less as the 
distance and number of points of supply are increased. Compressed 
air is used commercially in Parison the Popp system, and Prof. Riedler 
has shown that the efficiency is materially increased by the use of re- 
heaters, which to a greater or less extent restore the heat lost in compres- 
sion, and thereby make the air operate more efficiently. Of late elec- 
trical transmission has come to the front, having been made practicable 
by the use of alternating electric currents of high tension. 

Great interest was excited on this subject by the transmission of up- 
ward of 100-horse power a distance of 108 miles, from Lauffen to Frank- 
fort, during the Electrical Exhibition at the latter place in 1891. The 
transmission was obtained with an efficiency of about 75 per cent. from 
the power delivered by the water wheel at one end to that delivered by 
the electric motor at the other. The resulting loss of 25 per cent. there- 
fore included the losses in the generator and the motor, the line losses, 
and those due to step-up transformers at the transmitting end and step- 
down transformers at the receiving end ; so the result, independent of 
capacity, was electrically and mechanically a great success. Further 
developments were checked for a time on account of the comparatively 
large cost of that installation, particularly in relation to the capacity 
actually obtained. Since then, however, the subject has been taken up 
by the principal electric companies here and abroad, and the cost of the 
work brought down to comparatively reasonable limits, so that, under 
its early advisers, the Cataract Construction Company apparently ex- 
pected to be able to transmit and sell power in Buffalo for something 
like one-half the cost of steam power. Later developments, and per- 
haps the advice of the writer and others, called attention to the many 
features to be considered in developing such a problem, and as a result 
prices have been materially increased. There is no question but that 
water power may be obtained very economically under the conditions 
obtaining at Niagara Falls, and should be sold at very reasonable rates 
on the property of the Company. The question just how far it will be 
practicable to transmit the power electrically at a profit to the Company 
and with advantage to the consumer must be developed on a commer- 
cial basis of bargain and sale, the same as dealings in any more tangible 
commodity with the delays incident to such transactions. 

No such questions arise in the mining regions of the West where coal 
is high priced. Quite a number of installations have been made in such 
localities, which are operating satisfactorily between points separated 
by considerable distances. Some water powers have also been developed 
at the East in the vicinity of cities, one notably at Sewall’s Falls, on the 
Merrimack, near the city of Concord, N. H., where tri-phase alternat- 
ing current electric generators at the Falls furnish corresponding elec- 
tric currents which are distributed in the city for lighting and power 
purposes. The results of all the applications, though encouraging, are 
not yet sufficient to warrant the early realization of the dreams of the 
sanguine, that, ere long, all the cities of the country will be supplied 
with power, light and heat by electrical transmission from waterfalls 
and coal mines, but progress is being made rapidly, and developments 
as wonderful as those already achieved in the past may be reasonably 
expected in the future. 








Interior Conduit and Interior Wiring. 
socal 
By Mr. Caartess E. Burton, before the Northwestern Electrical Asso- 
ciation. 

The.business of manufacturing and selling electric current of the 
present day demands in the person of its executive qualifications that 
were formerly considered superfluous. Those in charge of an average 
central station, such as are found in most cities represented here, must 
combine in addition to qualifications of an executive and financial na- 
ture those of an electrical nature, certainly to an extent to be able to 
assign causes for certain results and to discern and anticipate results 
from certain causes. It is not infrequently the case that all details of 
an electrical nature are in charge of those who do not look with favor 
upon many innovations whose merits are not immediately apparent. I 
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assume that the members of this Association meet for the interchange 
of views relative to operative methods and for the procuring of such in- 
formation as may be had. Further, that you regard your business as 
one of permanency, and all that tends to the betterment thereof in- 
creases its permanency. The cautious manager expends careful thought 
in the purchase and operation of the most economical generating de- 
vices, both steam and electric. The expense of producing a watt is most 
carefully scrutinized, and if possible, reduced ; and when a month’s 
record shows that this watt has been manufactured and delivered at the 
switchboard at a cost less than the preceding month, it is a matter for 
congratulation. This watt, which has possibly caused so much watch- 
fulness to economically create, is now turned loose upon the wiring sys- 
tem to earn the cost of its generation and enough more to pay an inter- 
est on the investment. 

But right here in many instances the surveillance seems to cease. If 
this watt meets with resistance in the overhead lines or finds a short 
path to the ground, the loss falls on the station. But if this result oc- 
curs on the inside of a motor, that is another matter, and the loss falls 
upon the customer ; and it is the failure to regard this effect as much 
more than a joke on the customer that tends to establish strained rela- 
tions between the electric light company and its customers, with a pos- 
sible like effect on the net earnings. Itisgenerally conceded that a ma- 
jority of the interior wiring found in most cities is of a character that 
reflects little credit upon its author and less upon the light company 
who allow it to menace property by putting current through it. People 
not identified with electrical interests readily profess a dense ignorance 
of electrical matters ; they regard it as a science acquired only by long 
and exhaustive application, hence are not capable of determining 
whether the wiring in their premises is of a safe character or not, trust- 
ing in the judgment of the local lighting company, and when an elec- 
tric company consents to use interior wiring which they know to be of 
an inferior or unsafe character, they might be accused of playing a mild 
confidence game on their customers. The different companies writing 
fire risks upon structures of all kinds assert that inasmuch as they have 
assumed a liability by placing a line of insurance upon a building and 
its contents, that they shall control in a measure the property covered, 
indicate the hazards that exist and insist upon their correction. They 
have learned by costly experience that electric light companies as a rule 
are exceedingly negligent in the inspection of the internal wiring to 
which they attach their supplying conductors, and hence we have rules 
issued by the various underwriting associations, relating very minutely 
how all classes of wiring shall be installed, and we also have corps of 
inspectors in most cities whose duties consist of a systematic and rigid 
examination of wiring in all structures upon which insurance now ex- 
ists, or is liable to be placed, and who have the power to insist upon the 
correction of existing evils or faults, or in the event of failure on the 
part of the assured to so correct them, make a rate proportionate, in 
their estimation, to the hazard incurred. It is not to the credit of elec- 
tric light companies, or to the business of electric lighting, that the un- 
derwriters have been compelled to take the initiative steps toward the 
improvement of the electric light business. In reality there should be 
no underwriting rules. If the standard of electric wiring has fallen so 
low as to require the rigid inspection and supervision that is now exer- 
cised by the underwriters, the electric companies themselves should be 
the ones to protect their own interests in the provision of proper rules 
and regulations against the introduction of poor labor and material, 
and as the business has assumed the dignity of a permanent profession 
it is not right that the actions of its members should cause the necessity 
of such close surveillance by those who claim to have been injured by 
a lack of ability to conduct its business on a safe basis. We would 
think very poorly of a physician whose lack of ability was so apparent 
as to require the inspection of his prescriptions before we would consent 
to use them ; and henee the conclusion can be inferred that if those 
supplying an electric current for use by the public, and knowing the 
damaging character of poorly installed interior conductors, had been 
more alert in the anticipation of results, and more exacting as to the 
quality of work performed, there would not have been the general dis- 
trust of the presence of electric current in a building, but would have 
been an increased approval of that method of service. 

It is undoubtedly a fact that in many places electric lighting plents 
are instituted on a basis that precludes the possibility of the highest 
quality of work. The customers refuse to pay for it and the prices 
charged for service are so low as to render the highest grade of work 
almost prohibitory. It does not, however, mean that poor wiring can 
be used. It is far better to have a high grade system of exposed wiring 
than a low grade system of concealed wiring. The ideal method of wir- 
ing, looking at it with a view of greatest security and insulation, is ex- 











posed, heavily insulated wire, supported upon non-combustible insula- 
tors. This may do for factories and other places where exposed wires 

are not objectionable. Your customers, however, object to the presence 

of wires on their walls and ceilings, and naturally expect that the wire 

shall be placed in a manner that will be the least objectionable. But 

when it comes to concealing wires, it would appear to be the practice in 

some places to perform a quality of labor and use material that would 

not be tolerated if the wiring were to be exposed. Concealed work, in 

view of the fact that it cannot be inspected, or pending trouble seen, 

should in its varied nature be of a character that would preclude the 
possibility of any existing danger. It has been customary in work of 
this kind to bere holes through the joists, pulling the wires through 

these holes and supporting them upon anything that proves to be con- 
venient. The insulating or fire-resisting qualities of these supports seem 
to have been a matter of little consideration. 

In a recent report of fires from electrical sources it was reported that 
71 fires were caused by short circuits in wirings, passing through or ad- 
jacent to wooden supports, and the present underwriting rules provide 
that all wires, whether concealed or exposed, when not run in interior 
conduit, must be supported wholly upon non-combustible insulators. 
This means that every hole through which a wire is passed must be 
previously bushed out with some insulating substance, such as metal- 
sheathed bushings, glass or porcelain. This method naturally increases 
the cost over the old method of wiring, but at the same time increases 
the security of the system. It has many disadvantages, however, that 
render it quite objectionable. 

All concealed wiring should also be of a character that willsecure the 
owner immunity from loss of current and protection from fire hazard. 
It should further be of a character that will enable its inspection at all 
times subsequent to its installation. Where interior conduit is not used 
this latter effect is rarely attained, and this brings us to the use of in- 
terior conduit for all classes of interior wiring. It is claimed that by 
the use of this conduit the objectionable features formerly found in con- 
cealed wiring have been eliminated. It gives to a system of wiring 
mechanical protection, additional insulation, and above all, the ability 
to withdraw and reinsert wires at any time without damage to the 
building or any of its decorations, should the insulation of the system 
become impaired. 

It is probably useless to describe with any minuteness the interior con- 
duit system, as it is to be hoped that it has been sufficiently advertised 
and presented to most of you, so that its good qualities have been read- 
ily understood. The system consists virtually in piping a building 
throughout with insulated‘pipes, thereby providing continued insulated 
raceways or channels for the reception of the wiring. The complete 
system provides, in addition to the conduit, various forms of junction, 
cut-out and outlet boxes ; and all the various conditions of interior wir- 
ing have been met and provided for in this system. 

Interior conduit is now furnished in three forms—the plain conduit, 
brass armored and iron armored. The plain conduit, which was the 
original form, is manufactured by building up tubes of special paper, the 
paper being wound on a mandril spirally and the different layers ce- 
mented together; after seasoning the tubes are boiled in prepara- 
tions that render them impervious to moisture and practically fireproof. 
Many millions of feet of this kind have been installed, but to meet the 
demands of greater mechanical strength the brass armored conduit was 
introduced, which is simply the plain conduit having a sheathing of 
brass drawn over by special and ingenious machinery. The necessities 
and exacting conditions of modern construction demanded something 
having more mechanical strength than the existing types of conduit, 
hence to meet these requirements was brought out the iron conduit, 
which is the plain conduit forced into iron pipe in such manner as to 
secure a positive union of the conduit and the iron. This tube is built 
to fill all the requirements of flexibility and permanency desired by en- 
gineers, and is fast assuming the popularity that must be gratifying to 
manufacturers. 

Interior conduit requires no arguments to secure the approval of 
architects and engineers ; its advantages were apparent, but to secure its 
use by owners was a difficult matter. Most radical improvements or de- 
partures from existing methods require the expenditure of a large 
amount of labor and argument to secure their adoption. It is within 
the recollection of many of us when Underwriters’ Insulated Wire 
was considered the ideal insulation, and the early manufacturers of 
rubber insulated wire were obliged to use very strong arguments to sell 
their product. Time has demonstrated the fact that the best insulation 
is none too good, hence we have the almost universal use of rubber- 
covered wires for inside wiring. Double-pointed tacks used to be used 
as insulators, but not in the present generation. 
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It was formerly considered good engineering to bury electric light 
conductors in or behind plastering, but it is not done in first class build- 
ings to-day ; interior conduit is used. In hundreds of places it is con- 
sidered perfectly safe to run wires in an indiscriminate manner with no 
regard to the liability incurred ; but time will demonstrate the fact that 
had interior conduit been used a great many of the existing evils would 
have been eliminated. The point has been and will continue to be raised 
by many that the cost of installation prohibits the use of this conduit. 
All improvements of any value cost money. Interior conduit costs 
money to purchase and install, but are not the advantages secured by 
its use a sufficient argument to secure its adoption ? 

Relative to the cost of installing interior conduit, it has been demon- 
strated in actual practice that it will require approximately an additional 
expenditure of 20 per cent. for plain conduit and 40 per cent. for brass 
conduit, these figures being based on the cost of installing interior con- 
ductors in the old method ; that is, boring holes through the joist and 
with no regard to ordinary safety precautions : thatif the wiring system 
js put in, in compliance with modern regulations—that is, the bushing 
of ail holes with insulating material, and the wiring system being sup- 
ported wholly upon non-combustible insulators. Interior conduit can 
be used at a cost averaging not more than 10 per cent. for plain conduit 
and 20 per cent. for brass armored conduit, in addition to the cost of the 
method last above noted. These figures, obtained from actual install- 
ation, are average figures, given by a number of contractors, who have 
installed wiring in both of the above noted methods. 

The installation of this conduit is very easily accomplished ; in fact, 
no previous experience is actually necessary beyond a few initial in- 
structions as to the proper methods of making joints and econ- 
omical methods of using the conduit. In a fireproof building the con- 
duit is attached directly to the walls and ceilings by means of special 
clips or other devices, and in the case of plain and brass armored con- 
duit is fully covered by finished plastering. In a wooden structure it is 
customary to channel the joist and lay the conduit directly in these 
holes; or, if plastering is furred out from the joist, convenient raceways 
will be found for the use of the conduit. 

It is customary in most specifications to provide that the wiring shall 
not be pulled into the conduit until the building is practically completed. 
This provision is made so as to secure to the owner the continuity of tub- 
ing which is especially desirable to enable the proper subsequent man- 
ipulation of the system. If the contractor fails to make proper joints, 
it will be impossible to pull the wires through, hence this provision, the 
inference being that the contractor, to secure immunity from trouble in 
pulling in the wires, will be careful in the installation of the conduit. 
This also enables the owner at any time to’ withdraw these wires and 
insert others, should it become necessary. It also enables the owner to 
have his building piped for these conduits, and the electric conductors 
can be drawn in at such time as may be found convenient ; or, if the 

- electric current is not present near his premises at-the time of construc- 
tion, he can pull in such conductors as may be found necessary when 
the current is to be secured. The use of the various junction boxes and 
branch circuit boxes enhances the flexibility of the system, in that it 
provides covered receptacles for the cut-outs and also increases the ac- 
cessibility of the system. 

The advent of iron armored conduit has created something of a change 
in the methods of wiring. Formerly it was deemed advisable by under- 
writing associations to require that separate tubes should be provided 
for each conductor. In the case of the iron armored conduit and the 
use of an alternating electro-motive force, a compliance with this rule 
would manifestly be virtually impossible ; the iron in the conduit hav- 
ing a choking or inductive effect upon the current passing through it; 
whereas, with the two conductors in one tube, this action was absent. 
Hence, taking this into consideration, and also the fact that a much 
greater mechanical strength was obtained than with former conduit, a 
ruling was made by the Underwriters’ International Association, per- 
mitting the use of two conductors in a single tube of iron armored con- 
duit. 

This concession opens up a wide field for the use of iron conduit, and 
its effects are already apparent. 

Practical installation has demonstrated this fact, that a building can 
be piped with iron armored conduit and the conductors placed therein 
at an expense less than would be incurred if brass armored conduit was 
used, using the double tube system. This statement may seem at var- 
iance with first impressions, but it is nevertheless a fact. The iron con- 
duit is placed in a building in a manner similar to gas pipes, similar 
connections and unions being employed. There need be no fear of 
mechanical disturbance, as it is nail-proof, hammer-proof and wheel- 
barrow-proof, can be placed upon the floors or run in advance of. con- 


struction, and the wires pulled in at the convenience of the electrical 
contractor. 

In view of the fact that interior conduit. meets with the approval of 
the underwriters as an ideal method of concealed permanently access- 
ible construction, and meets the requirements of engineers as a perma- 
nent mechanical protection for interior wiring, we can but see for it a 
future of universal adoption. ‘‘Its law is progress ; a point which 
yesterday was invisible is its goal to-day, «nd will be its starting point 
to-morrow.” 








Suggestions in Preparing Specifications for the Electric 
Lighting of Buildings. 
sala 

Mr. Nelson W. Perry, E.M., is contributing a well put together 
series of articles, on the matter named in the heading, to the Engineer- 
ing Record; and the author, in his third number of the series, which 
is devoted to the ‘‘ Dynamo Room,” deals with the following matters of 
interest to our readers : 


The drawing of specifications for the power plant of an electric light 
installation involves such an intimate knowledge of the requirements 
of electric light service that none but those familiar with those require- 
ments can hope to be successful. There is scarcely any other applica- 
tion of power in which the conditions favorable to the most ¢conomical 
operation of the prime mover are so fully departed from or so exacting in 
all respects as in the lighting station, or in less latitude which is allowable. 
Emery ' hasvery clearly shown that in ordinary steam practice it makes 
really very little difference, so far as final economy is concerned, what 
type of engine is employed or what its efficiency may be when the ex- 
penses independent of the coal consumed are considered, and that the 
latter are fairly constant, independent of the type of engine, and that, 
without considering interest or dividends, they will in some cases equal 
the cost of the coal. 

Such may be true in larger power plants, where the load is fairly 
constant for the day, but in small plants, such as those required in iso- 
lated lighting stations, the cost of attendance alone may equal that of 
the fuel. When we consider, too, that even in large electric lighting 
stations which supply greatly diversified demands whose several max- 
ima tend to overlap each other, the maximum load frequently exceeds 
the mean load by 300 or 400 per cent., and this maximum load at best 
lasts but two or three hours out of the 24, we will appreciate the diffi- 
culty of economically meeting the conditions in an isolated plant where 
the maximum load lasts no longer, where the minimum load may be 
zero for 12 or 15 hours out of the 24, and where the cost of attendance 
may form such a large proportion of the whole expense. In the larger 
plant, divided up into a number of units of power, a considerable econ- 
omy is effected by shutting down from time to time sufficient units to 
keep the remaining ones operating at fullload. But, notwithstanding 
this, it is an ordinary condition of working in the most carefully operat- 
ed central stations that the amotint of extra fuel used, owing to the 
irregularity of the demand upon the boilers, is 43 per cent. in excess of 
what would be required if this cause of loss were abolished. 

Isolated plants are seldom of sufficient size to warrant the subdivision 
of power, so that we cannot shut down a portion of our plant for the 
sake of economy at light load. Our boiler plant, steam engine and dy- 
namo must all be of sufficient capacity to meet the maximum demand, 
and yet to meet the mean demand with as fair an economy as possible. 
To do this the fixed losses must be reduced to the lowest possible limit, 
even though by so doing we increase largely the charges at maximum 
load. 

To illustrate how important these fixed losses become in the case of 
a variable load, let us suppose that we have an engine which indicates 
100-horse power. Its brake horse power will be, say, 80. There will 
be a further loss of 20 horse power in belting to countershaft and from 
countershaft to dynamo pulley, making a total loss between piston and 
dynamo of 40 horse power, or 40 per cent. Suppose, now, the load be 
decreased so that the engine is called upon to indicate only 50 horse 
power ; these losses being fixed, they will then constitute 80 per cent. 
of the total, and will form a larger percentage the smaller the engine. 
We therefore see the absolute necessity of reducing these fixed losses, 
and to do this must abolish belting and shafting so far as it is possible 
to do it. 

An ideal method of driving the dynamo would therefore be to con- 
nect it directly to the engine shaft without intermediate gear, and this 
is now becoming the universal practice in central stations. It postu- 
lates high-speed engines, because it is cheaper to build dynamos for 








1. ‘Emery on Steam Power,” Transactions American Institute of Electrical Engineers, 
Vol, X, os ' . 
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high speed than equivalent ones of the same output at low speed. But 
the objection of higher cost per unit of output of low-speed generators 
is becoming less and less every day, and the practical limjt of low speed 
which may be attained for a given output is that at which the interest 
on the increased cost of such a dynamo overbalances the advantages 
gained thereby. The idea that a dynamo to do good work must run at 
high speed is a popular fallacy that has long since been exploded. If only 
we use enough material in its construction, we may make the speed for 
any output as low as we choose. With small units, however, the cost of 
machines operating with decreasing speeds increases in such arapid ratio 
that we are thus constrained in such cases to resort to intermediate gear 
rather than to further reduce the speed of the armature. Just where 
to draw the line it is difficult to lay down any hard and fast rule, but 
generally speaking it is safe to say that it is perfectly feasible to operate 
dynamos as small as 15 to 20 kilowatt output, requiring engines of 24 
and 31-horse power capacity to drive them by direct connection, since 
these involve speeds of about 550 and 450 revolutions, to which dynamos 
now in the market already conform. But if still slower speed be desir- 
able, as many will contend, the cost of dynamo will be considerably in- 
creased. To illustrate at what expense this slower speed may be at- 
tained, it may be stated that a 20 kilowatt machine running at, say, 550 
revolutions, may be so wound as to give 12 kilowatts at 200 revolutions 
per minute. The slower speed would therefore make the machine cost 
just about twice as much per kilowatt as the same machine at the more 
rapid speed. There are probably few cases, however, where it would 
not be better to pay the increased first cost necessary to bring the ma- 
chine down to the engine speed than toincurthe constant loss of 10 per 
cent. or more involved in belt transmission. 

But this direct connection of dynamo to engine involves the greatest 
nicety of speed regulation in the engine. Variations in speed which 
would be allowable in belted engines will be wholly inadimissible where 
they are direct connected. The usual governor regulation which will 
keep the variation of speed of the engine between no load and full load 
within 1 per cent. is essential, and should be insisted upon ; but this is 
not all. To this must be added adequate flywheel capacity to take care 
of the instantaneous variations too rapid to be taken care of by mechan- 
ical governors. It is these minor variations in speed of the engine 
which, if not overcome by sufficient flywheel capacity, cause the an- 
noying flickering so trying to the eyes, observed more especially in 
small lighting plants, but also not infrequently on lights supplied from 
the street circuits. 

Where economy of space is necessary, and in fact in many other sit- 
uations, the gas or gasoline engine recommends itself. In the first 
place, it requires no boiler or coal room, is practically free from dirt, as 
there are no ashes to remove, it may bésstarted up or stopped at a mo- 
ment’s notice, and involves the consumption of no fuel during either of 
these operations, In the smaller sizes its efficiency is considerably 
higher than the steam engine of the same size. In fact, on account of 
its high’ thermal efficiency, which exceéds that of any but the triple and 
quadruple expansion steam engines, it surpasses even in the small sizes, 
5 to 30-horse power, in point of efficiency all but the largest and most 
expensive steam engines. It possesses also another marked advantage 
over the steam engine in that it requires almost no skilled attendance. 
There are many private lighting plants in Germany and England, and 
also not a few in this country, operated by gas or gasoline engines, 
which receive no attention whatever except such as can be given them 
by the help ordinarily employed around a gentleman’s residence or by 
the porter in his place of business. 

These engines are made in all sizes up to 250 horse-power, but it is 
my opinion that in the larger sizes the advantages over the steam 
engine of the same size which the smaller ones possess largely disap- 
pear. One difficulty which is met with in the larger sizes (from 75 
horse-power upward) is that an auxiliary steam engine is required to 
start them. In the smaller sizes, however, this is readily accomplished 
by hand, and up to 15 or 20 horse-power may be done by a boy ora 
servant girl, Any of the leading manufacturers of these engines will 
guarantee the production of an actual brake horse-power when the 
engine is running at full load with a consumption of 20 cubic feet of 
ordinary city illuminating gas per hour, which at $1.50 per 1,000 cubic 
feet makes .t cost but 3 cents per horse-power. With 75° gasoline, the 
consumption will de about one pint per hour—often less. It is need- 
less to say that no such figures can be obtained from small steam 
engines. 

These economies do not extend to the cost of installation, however, 
for the smaller sizes of gas engines cost‘as much per horse-power as the 
steam engine and boiler plant combined do. Thus a five horse-power 
‘xtdicatcd (fcur horse-power actual) costs to-day f, o, b at the factory 


$400, or $100 per actual horse-power, and a 55 horse-power indicated 
(50 horse-power actual) costs $2,300, or $56 per actual horse-power. 
This exorbitant price for small engines has greatly militated against 
their more general adoption in this country. 

The gas engine is not susceptible of the close governing necessary to 
direct connection with dynamos for lighting purposes, so that some 
mediary between the engine and the lights is absolutely essential to 
steadiness of the latter. This intermediary may be either a belt ora 
storage battery. All of the best known gas engines work on what is 
known as the Otto cycle, or some modification of the same, and depend 
for regulation of speed upon a proportioning of the number of explosions 
to the load. Thus as the load decreases, the number of explosions, and 
consequently the number of impulses imparted to the moving mech- 
anism, decreases, and the motion becomes more and more irregular. 
Very large flywheel capacity, therefore, becomes necessary on the 
engine, and if it be employed to drive a dynamo by belt, a flywheel 
should also be placed on the armature shaft. Some manufacturers 
recommend in their circulars the use of a countershaft and the placing 
of the extra flywheel there rather than upon the armature shaft. The 
writer has already expressed himself as strongly opposed to the use of 
countershafting under any conditions where it can be avoided, but 
even if countershafting should be necessary, the flywheel will be 
much more effective on the armature shaft than upon the counter- 
shaft. 

Gas engines are now made for lighting purposes with two flywheels, 
and these when belted to a dynamo, with additional flywheel, give a 
very steady light, even with partial load down to one-half. At that 
point the lights become more or less unsteady. Even this may be 
overcome by heavier flywheels, and in drawing specifications, where it 
is desired to leave the contractor some latitude in the choice of engines, 
it will be specific enough to require that the lamps shall not flicker per- 
ceptibly to the eye when running at mean load (whatever that may 
in the particular case prove to be.) 

The gas engine is open to another objection not so pronounced in the 
steam engine—viz., unless it is especially provided against, it is very 
noisy. If the exhaust is made directly into the open air of the engine- 
room, it may be heard on the floors above, and if in a block of resi- 
dences in the city by the neighbors also to such an extent as to become 
a nuisance. This can be very largely overcome, however, by leading 
the exhaust into muffled chambers, and thence discharging into the 
chimney or flue. If this is properly done, the noise will not be obtru- 
sive even in the engine-room, and will not be heard at all on the floor 
above, or even in an adjoining room when the door is closed, This is a 
point that should be rigorously insisted upon in all gas or gasoline 
engine installations, and the specifications should be so closely drawn 
as to leave the contractor absolutely no avenue of escape. 

The other intermediary by which regularity of light may be obtained 
is the storage battery. There are also other questions involved here 
which may be even more controlling than that of mere light regulation 
which will determine the use or non-use of the storage battery in any 
particular case, and these apply with equal force whether steam or gas 
engines are employed as prime movers. 

In the first place the storage battery plant will cost as much or more 
—usually more than the steam or gas engine plant, including the 
dynamo. It involves the necessary fixed loss in addition to those of 
the engine, dynamo, belt and electrical transmission of at least 20 per 
cent. when the batteries are new and more when they are old, and they 
are subject to deterioration which cannot be reckoned on at less than 10 
per cent. per annum. I place the deterioration at 10 per cent., because 
the manufacturers are now willing to insure their batteries for that fig- 
ure ; but this should be clearly insisted upon in the specifications, for 
if the batteries be too small, or if they are not of the best make or do not 
receive the proper care, they may greatly exceed this figure. I maysay, 
however, that if the batteries are large enough and receive half-way in- 
telligent care, their deterioration will be considerably less than this. 

On the other hand, the storage battery, when once charged, gives a 
very uniform current and one entirely devoid of sudden fluctuations 
affecting the light, however irregularly the engine ordynamo may run. 
It permits the employment of considerably smaller engine and dynamo 
than would be required for the maximum demands and permits of the 
operation of these latter at their most economical rate. 

For residences the maximum demand for light rarely exceeds 3 hours 
out of the 24, and but few lights are ever required all night and none 
in the daytime. If a 9-horse power engine were required to supply the 
maximum demand it would usually be perfectly safe to install 4-horse, 
power with the storage battery. In office buildings the maximum de- 





mand might last 4 or 5 hours, say from 5 to 9or10 P.M. After 11 or 12 
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p.M., perhaps the only lights required would be those in the hallways— 
not enough to pay for running the engine. With the storage battery, 
perhaps half the generating capacity, if run during the daylight hours, 
would be sufficient to charge up for the whole 24. It is by economies of 
this kind that the storage battery recommends itself. It renders the light 
independent of the operation of the engine ; and, although it involves 
a very much greater first outlay, and in most cases a somewhat increased 
operating expense, it gives incomparably better service than can be ob- 
tained in any other way from small or medium plants. 

The question arises with every new building of medium size : Which 
will be the more economical, to install and operate a private lighting 
plant, or to buy the service from the lighting company? There has 
been no question in regard to larger establishments, such as hotels, 
theaters, modern office buildings and the like ; but when it comes to in- 
stallations less pretentious in point of size, the agreement has not been 
so unanimous. After having given the subject of lighting private resi- 
dences some considerable study, I feel perfectly safe in saying that, 
where the power plant does not require the attention of help other than 
that already required about the premises for other purposes, it will be 
cheaper to generate one’s own current. This will apply to demands as 
small as those made by the average country residence of from 12 to 15 
rooms. It is based on the fact that wherever the supply comes from, 
the owner must furnish his own wiring and fixtures, and the question 
is whether he can supply his own power more cheaply than he can buy 
it. Gas engines as small as 4-horse power can be obtained in the market 
that will produce an actual horse power at full load with an expendi- 
ture not to exceed 23 cubic feet of gas, and at half load, not to exceed 
30 cubic feet. If we should allow a consumption of 40 cubic feet to the 
horse power, and gas cost $1.50 per 1,000 cubic feet, the cost per horse 
power would be 6 cents per hour. It is customary to reckon 10 incan- 
descent lights of 16-candle power each per horse power, which would 
make the cost 34; cent per light. Gas burned direct in the ordinary 
burner would cost, allowing 5 cubic feet per 16-candle power burner, 
4 cent per light. The charges for electric light are usually 1 cent per 
light per hour. The above figures are, I am sure, sufficiently liberal to 
cover all contingencies, and are nearly double what some plants I am 
familiar with are actually producing light for in New York to-day. 

The statement that light can be produced more cheaply from gas 
through the intermediary of the gas engine, dynamo and incandescent 
lamp than it can by burning it directly in an ordinary gas burner, will 
be received with incredulity by many, but it is a fact which is being 
daily demonstrated in practice, and is susceptible of demonstration on 
purely theoretical grounds. It depends for its truth on the far greater 
light efficiency of the incandescent electrie. lamp over that of the gas 
burner. Professor Tyndall has shown that the luminous radiations 
from an ordinary gas burner form only +3543; of 1 per cent. of the total ; 
or, in other words, that by burning gas direct for illuminating pur- 
poses we actually throw away, so far as useful purposes are concerned, 
nearly 99.7 per cent. of the total available energy in the gas. On the 
other hand, tests made at Cornell University show that a gas engine in 
so small a size as 6 nominal horse power has a thermal efficiency of 20 
per cent. and a mechanical efficiency of over 80 per cent. at full load. 
Dynamos of the same size should have an efficiency of 85 per cent. (in 
larger sizes 95 per cent.). The transmission by belt in driving should 
be 90 per cent., and the electrical distribution to the lamps can be made 
anything we choose. Usually 2 per cent. loss in house wiring is allow- 
able. This would give an efficiency of 98 per cent. The incandescent 
electric lamp, using 3.5 watts per candle power, has an efficiency of 
about 6 per cent. (2.5-watt lamps, with an efficiency of between 7 and 8 
per cent., are now in the market). The ultimate or final efficiency 
therefore from the gas to the electric light will be 20 p. ct. x 80 p. ct. 
x 85p. ct. x 90 p. ct. x 95 p. ct. x 6 = 0.72 per cent., or, notwithstand- 
ing all the losses involved in the various transmissions and trans- 
formations, leaving still a ratio in favor of the gas engine of 
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37> 2.27 : 1. 
This means that for every light produced by burning direct there can be 
produced 2.27 lamps of equal power by burning the same gas in a gas 
engine and causing it to produce electric light by means of the incan- 
descent lamp. If the electric current be used to operate arc lamps the 
economy will be far greater. 

But where, in a given installation, it is found necessary to engage es- 
pecial attendance for the care of the apparatus, or to charge up a por- 
tion of the expense of attendance otherwise partially employed, it be- 
comes a question among how many lamp hours this cost of attendance 
can be divided, whether the private plant or street service will be the 
more economical, 


Let us suppose that we find our light can be produced at a cost of .6 
cent per lamp hour without attendance, and that we have to pay a man 
$2.50 per day to look after the plant. Street service costs 1 cent for elec- 
trical and .75 cent for gas lighting. To compete with the street service, 
allowing each burner to be in operation four hours per day, we must 
have an average of 156 lamps in daily demand for electricity and 417 to 
compete with gas. In the above calculation the storage battery is not 
considered. It would add a further decrement in the chain of efficien- 
cies, but it would reduce the attendance cost in this way, that by mak- 
ing the batteries of sufficient size, they need only be charged once in 
two or three days, thus dividing the attendance charges by 2 or 3, as 
the case may be. 

Now, as to the systems of distribution between which we must decide. 
The series system in a private plant may at once be considered out of 
the question. The alternating current system need not be considered 
either, so far as our dynamos are concerned, for its province is in the 
field of wide distribution, where high potentials are necessary to econ- 
omy. The alternating current is never admitted, is not permitted in- 
side of the structure at its high potential, but is reduced down by means 
of transformers outside of the building to the potentials suitable for 
lamps. It is considered advisable in many cases, such as in public 
buildings, to provide for connection with the street mains in case of the 
failure of the private plant at any time. Where such provision is 
deemed desirable, the wiring should be calculated for the additional 
copper required by the alternating current ; but usually the factor of 
safety allowed in direct current wiring will be ample to permit the 
utilization of the alternating current with safety. 

As far as our generating plant is concerned we are therefore. practi- 
cally limited to a choice between the 3-wire and 2-wire methods. In 
isolated plants, where the distances to which the current must be carried 
are small, the saving in copper effected by the 3-wire system can seldom 
be sufficient to warrant the extra cost of the second dynamo involved, 
so that the ordinary direct current 2-wire system is the one usually to 
be chosen. It may, however, be necessary to provide for street service, 
and if this be on the 3-wire system it involves the wiring of the build- 
ing in the same way, as no company furnishing current by this system 
would supply a large establishment from one side of its circuit alone on 
account of its unbalancing effect on the system as a whole. It is per- 
fectly practicable, however, to wire the building on the 3-wire system 
for street connections and to use this wiring as a 2-wire system when 
connected up with the house plant. This is done by connecting the two 
outside wires of the 3-wire system together and to one terminal of the 
dynamo and the middle or neutral wire to the other. In laying out a 
3-wire system with this end in view it will be necessary to give the neu- 
tral wire a carrying capacity equal to that of both the outside wires, for 
it has to carry the currents of both. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 





In answer to a correspondent, who desired to know something more 
about the newly incorporated Watchung (N. J.) Gas Company than 
that afforded by our mention of a week ago, we present the following : 
The incorporators are : Sylvanus Ayres, Jr., of Bound Brook ; J. Perry 
Griffin, of Cranford ; Leopold Balbach, of Newark ; Albert H. Crane, 
of Bayonne ; Charles L. Knapp and Frank H. Cole, of Somerville ; 
Franklin Noble, of Jersey City, and J. D. Thompson, John A. Wallace, 
E. A. Knapp, John H: Cole, M. E. Knapp and Franklin Everhart, of 
New York city. The projectors say that the object of the Company is to 
furnish fuel and illuminating gas to all towns along the Watchung 
hills, which, to say the least, is very indefinite, for thereare many such 
towns, some of which are now supplied with gas while others are not. 
It may be possible that the movement hinges on the proposed consoli- 
dation of the two Newark Companies ; but, in any event, ‘some time 
must elapse ere the projectors of the Watchung Company will have it 
sufficiently developed to be ready to disclose the real meaning of the en- 
terprise. 





AT a special meeting of the Board of Directors of the Newburyport 
(Mass.) Gas and Electric Company, held on the morning of January 
30th, the following resolutions respecting the Hon. Eben F. Stone (who 
died some days ago), President of the Company, were adopted : 

Voted, That in the death of our friend and associate, our late Presi- 
dent, the Honorable Eben F, Stone, a service of more than 40 years 
speaks more than any words of the esteem in which he was held, and 
the confidence had in him for ability and integrity. 


. Voted, That this vote be entered upon our records, and a copy of the 
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same be sent to the family, with the sympathy of this Board, in their 
great bereavement. 


- Mr. Wm. R. Jonyson has been elected President of the Newburyport 
(Mass.) Gas and Electric Company, vice the Hon. Eben F. Stone. 








THE Gas. Light and Coke Company, of London, England, has abol- 
ished all meter rentals throughout its district, the policy having been 
made effective on January 1, 1895. 





. THE Charlestown (Mass.) Gas and Electric Company has named the 
following executive management for the ensuing year : Directors, Jas. 
F. Hunnewell, James A. Sawtell, L. B. Hatton, Mark F. Burns, Chas. 
F. Byam, John Turner and Joseph Stone ; President, Jas. F. Hunne- 
well; Clerk and Treasurer, George B. Neal. 








A BUILDING on Hanover street, below Uhler’s alley, Baltimore, Md., 
which is being demolished to make room for a more pretentious teuc- 
ture, is noteworthy as the first house in that city in which the piping 
for the gas supply was covered in by the walls and floors, as against 
the practice theretofore in vogue, having the piping unconcealed. The 
house was erected in 1835, by Mr. John Needles, a prominent cabinet- 
maker of Baltimore, and the service pipes throughout the structure 
were of copper. 





Mr. M. G. Stratton, for four years past assistant electrician to the 
Lawrence (Mass.) Gas Company, resigned that berth to accept a place 
in Washington, D. C. 

At the annual meeting of the Berlin Iron Bridge Company, the fol- 
lowing Board of Directors was elected : Charles M. Jarvis, George H. 
Sage and Burr K. Field, of Berlin, Conn.; 8. Howard Wilcox, of 
Brooklyn, N. Y.; Julius Burr, of East Berlin, Conn., and H. Peck, of 
Waterbury, Conn. It was resolved to increase the capital stock from 
$300,000 to $500,000; all of which issue was purchased by shareholders 
of record. 








THE annual meeting of the shareholders in the Shenandoah (Pa.) 
Gas Light, the Shenandoah Electric Illuminating and the Shenandoah 
Heat and Power Companies, resulted in the election of the following 
officers : Directors, S. A. Beddall, P. J. Gaughan, L. J. Wilkinson, 
H. A. Swalm, J. M. Robbins, George W. Beddall, J. S. Callen, H. W. 
Titman and J. 8. Kistler; President, J. S. Kistler; Treasurer, George 
W. Beddall ; Secretary, Robert Dengler ; Superintendent and Collector, 
E. Anstock. 


THE text of the decision of the Massachusetts Board of Gas and 
Electric Light Commissioners in the matter of the application of the 
Natick Gas and Electric Company for the right to increase the capital 
stock is as follows: ‘‘ This was an application by the Natick Gas and 
Electric Company for the approval by the Board of an issue of stock 
and bonds to the amount of $250,000.. This corporation does not yet 
own or operate a plant for gas or electric lighting, but has been duly 
organized and received its charter on the 15th of January, 1895. The 
purpose of this corporation is declared to be to acquire the property 
ahd franchises of the Natick Electric Company and the Eliot Falls 
Electric Light Company, and to manufacture and sell electricity for 
light, heat and power. It appeared from the Company’s petition as 
originally filed, that the stock and bonds asked for were to be used for 
the purchase of the assets of the Natick Gas Company in addition to 
the property of the Companies named in the charter, and also to defray 
the cost of such alterations and additions as might become necessary 
for the joint operation of the two electric plants. This petition was 
subsequently amended by admitting the Natick Gas Company and re- 
ducing the amount of securities prayed for to $220,000, of which one- 
half should be bonds. The Natick Electric Company has been engaged 
in the supply of electric light and power for public and private use in 
the towns of Natick and Wayland since the summer of 1889. Its 
station is located in the central portion of the former town, and its 
entire plant appears, from the returns filed in this office, to have cost 
about $190,000. A reference to the books of the Company discloses 
that a large share of the present plant was purchased at prices above, 
the current market rates, and that nothing has been charged off for 
depreciation except about $1,200 in 1890. The Eliot Falls Company 
does not sell light in Natick, but its principal business is the supply of 
current for the street lighting plant owned by the towns of Needham 
and Wellesley, with both of which it has contracts for a term of years. 
From the returns made to this office the cost of this property appears 
to be about $110,000, but a large part of this was purchased by the 
CVompany, with: its common stock taken at par, this corporation being 








organized under the laws of another State. On the application of the 
Natick Gas and Electric Company for the approval of an issue of new 
capital to the amount of $125,000 stock and $125,000 bonds, it is 
ordered that the Board hereby approves of the issue by the Natick Gas 
and Electric Company, in conformity with all the requirements of law 
relating thereto, 6f 620 shares of new capital stock of the par value of 
$100 each, and of bonds to an amount not exceeding $57,000 at not less 
than par and accrued interest at a rate not exceeding 6 per cent. per 
annum, said stock and bonds, or the proceeds thereof, to be applied to 
the purposes designated by the Board and no other.” 





Mr. S. WARREN SNEDEN, formerly prominent in the Directorate of 
the Nassau Gas Light Company, of Brooklyn, N.Y., died at his home 
in that city on the night of the 3d inst. He was in his 78th year, and 
had been concerned in the political affairs of Brooklyn. 





THE proprietors of the Schenectady (N. Y.) Gas Light Company have 
placed the contract for the roof of their new generating house with the 
Berlin Iron Bridge Company, of East Berlin, Conn. 





THE Committee on Lighting Streets of the Newburyport (Mass.) City 
Council has contracted with the Newburyport Gas and Electric Com- 
pany for the lighting of the streets for the ensuing year. The terms are : 
Candle value, 1,200 ; lighting schedule, all ‘‘dark nights, from sunset 
to 1:15 a.M.;” price per annum, $73.50 per lamp—a concession of $1.50 
from the rate of last year. 





Ir is reported that the works of the Great Barrington (Mass.) Gas 
Light Company will be shut down. 





Me. O. H. Htypdsis now in charge of the gas plant at Le Mars, Iowa, 
and we believe that he proposes to sensibly enlarge its capacity. 





TueE Erie (Pa.) Council, in joint session, recently awarded a contract 
to the Erie Gas Company, under which the latter will maintain 475 gas 
lamps on the public streets. The rate per annum agreed upor is $21.05 
per lamp, which rate includes keeping in repair, lighting and extin- 
guishing. Thelighting schedule is about 4,000 hours. 





THE annual report of the Inspector of Gas and Illuminating Oils for 
Baltimore, Md., shows that the gas supplied by the Consolidated Gas 
Company of that city during the past year averaged 27.16 candle value, 
or 7.16 candles above the statutory requirement. 





THE proprietors of the Yonkers (N. Y.) Gas Light Company have 
definitely determined to extend their main system on the east to the vil- 
lage of Woodlawn, which place is but a short distance south of Mount 
Vernon. 





TueE Directors elected by the shareholders of the New York and East 
River Gas Company, at the annual meeting held the last week in Jan- 
uary, comprise the following: August Belmont, Frederic Cromwell, 
Charles F. Cutler, Robert Goelet, G. C. Haven, H. B. Hollins, Emer- 
son McMillin, Emanuel Lehman, R. T. Wilson, R. S. Hayes, A. D. 
Juillard and H. H. Rogers; Secretary, George C. Haven, Jr.; Assist- 
ant Secretary and Treasurer, 8. L. Cromwell. 





THE Board of Gas and Electric Light Commissioners has approved 
the application of the Lexington (Mass.) Gas Light Company for the 
right to issue bonds in the sum of $7,000, the proceeds to be applied to 
funding its floating debts. The bonds are to run for 20 years, and the 
interest rate is not to exceed,6 per cent. 





Tue election for Directors in the East Chester Gas Light Company, 
of Mount Vernon, N. Y., and the New Rochelle (N. Y.) Gas and Fuel 
Company, both of which properties are operated by the American Gas 
Company, of Philadelphia, resulted as follows: William Carpender, 
Edmund Penfold, Francis Crawley, Morris W. Stroud and George G. 
Ramsdell. 





“THE business offices of the Dallas (Texas) Gas and Fuel other asted 
have been removed to 261 Main street. 





Mr. Hows, of Marlboro, has brought forward a bill in the Massa- 
chusetts Legislature to increase the salaries of the members of the 
Board of Gas and Electric Light Commissioners. If the measure be- 
comes a law the Chairman of the Board will be paid $5, 600 per annum, 
and his associates $3,500 each, 
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THE gas consumers of Pittston, Pa., are complaining over the 
quality and price of the article supplied them by the Pittston Gas Light 
Company. 


Mr. Wm. K. Park, Chief Engineer of the Philadelphia Municipal 
Gas Works, in his report of the operation of the same for the past year, 
notes that the receipts of the year from all sources amounted to 
$3,143,431.29, leaving a deficiency of $136,921.60. This deficiency, how- 
ever, is explained by the fact that all gas consumed by the municipality 
at no cost to the city is not credited to the Bureau, but stands as a loss, 
and by the statement that at the beginning of last year a reduction of 
334 per cent. was made in the gas rate—from $1.50 to $1 per 1,000. 
While the works were called upon to make from 10 to 15 per cent. more 
gas than was made during the corresponding periods in previous years, 
the manufacturing capacity was at no time taxed. The same thing, 
however, could not be said of the means for getting the product to the 
consumer. The inefficiency in this regard was particularly noticeable 
in the early hours of the evening, just at the time when ample illumi- 
nation is most needed during the season of heaviestconsumption. The 
yield of gas was 4.77 cubic feet to the pound of coal carbonized, and the 
candle power was 19.37, an increase in both respects over 1893. During 
the year, 47.03 miles of main pipe were laid. Complaints of a short sup- 
ply of gas were numerous, and, unfortunately, came from a locality 
where a remedy could not be applied. The figures in the leakage ac- 
counts have assumed unusual proportions, the responsibilities for which 
rest with the many thousands of services not in use ; with the renewal 
of main pipes and services along the routes of trolley lines of railway ; 
with the numerous breaks in main pipes, which resulted from the in- 
troduction of other street improvements, and with the condensation in 
the mains resulting from excessive friction following an increased pres- 
sure necessary to get the gas into and through nearly 900 miles of small 
pipe. Even with the pressure carried it was utterly impossible to sup- 
ply the demand, and this condition must continue so long as the request 
for larger mains is unheeded. The gas manufactured during the year 
was 4,110,401,000 cubic feet, of which 2,605,278,000 cubic feet are to be 
credited to the coal plant, and 1,505,123,000 cubic feet to the water gas 
plant on the 25th Ward works. The total quantity made since the 
erection of the works was 75,767,878,000 cubic feet. 








Mr. Geo. A. FARWELL, Supt. of the Waukesha (Wis.) American Gas 
Company, gave a very entertaining discussion before a large audience 
of Waukesha’s solid men and fair housekeepers, the discussion being 
brought off in the lecture room of the Union School, towards the close 
of January. Mr. Farwell’s theme was the history, manufacture and 
distribution of gas, which, of course, the speaker treated in a popular rather 
than atechnical way. Not the least interesting chapters of his discourse, 
all of which was entertaining and instructive, were devoted to a con- 
sideration of the gas meter and to a description of the Welsbach burner. 





THE proprietors of the Jamaica Plain (Mass.) Gas Company have just 
paid a dividend of 5 per cent., making the return for the twelvemonth 
equal 10 per cent. 





A BILL is now before the Massachusetts Senate which proposes to 
authorize the Springfield Gas Light Company to hold real estate and to 
lay pipes for the furnishing of gas to the town of West Springfield. 





Tae death of Mr. Hirsch, late of the firm of Bradbury & Hirsch, of 
Liverpool, England, large factors in the sale of sulphate of ammonia, 
is announced. 





Tae Farrel Foundry and Machine Company, of Ansonia, Conn., has 
determined to build a new roll and machine shop, and the contract for 
the construction. of the same has been placed with the Berlin Iron Bridge 
Company, of East Berlin, Conn. The building, which is to be con- 
structed entirely of iron, brick and glass, is to have a width of 104 feet 
and a length of 260 feet. The roof will be of copper. 





I is thought that the new gas plant at Stoneham, Mass., will be ready 
for operating by February 2ist. The Manager of the Company is Mr. 
Charles H. Patch, and the Company’s application to the Board of Gas 
and Electric Light Commissioners for permission to issue $50,000 is now 
under consideration. 





As is well known, natural gas has for some time been brought into 
Buffalo, N.Y., from the Canada side, through mains laid under the Ni- 
agara river, and that the United States has been collecting an import 
tax of 10 per cent. ad valorem from it, the action being ‘based upon a 
general provision in the schedules that all non-enumerated unmanufac- 
tured articles shall-pay such a duty. The Company which distributed 


the gas in Buffalo filed protests against the payment of the tax, claiming 
exemption (1) on the ground that natural gas is not an article of com- 
merce within the meaning of the tariff ; (2) as crude-bitumen, under 
paragraph 496; and (3) as a crude mineral, under paragraph 651. After 
a lengthy investigation before the Board of General Appraisers, New 
York City, and other examinations in Washington, D- C., during 
which expert chemists and well known geologists gave evidence, the 
Board decided that natural gas is a crude mineral, and, as such, is en- 
titled to free entry. The Government has appealed from this decision, 
and the matter is to come before the courts in the regular way. 





AT the annual meeting of the Springfield (Mass.) Gas Light Com- 
pany, the only change in the Board of Directors was the naming of Mr. 
Charles L. Goodhue to the vacancy occasioned by the death of Mr. 
Samuel Porter. 


THE officers chosen by the Malden and Melrose (Mass.) Gas Light 
Company for the ensuing year are: President, Geo. W. Walker; Clerk 
and Treasurer, Vinton W. Mason ; Directors, Geo. W. Walker, W. B. 
Buckminster, E. A. Hildreth, Geo. D. Bill, S. B. Hildreth, Daniel Rus- 
sell, L. P. True, V. W. Mason, F. E. Chandler and Jas. H. Converse. 








Mr. E.H. JENKINs reports that he has displaced many electric lamps 
in Columbus, Ga., with gas lamps of the Welsbach type. One of the 
Columbus storekeepers (Mr. A. B..Daniel) writes: ‘“‘I am very much 
pleased with the Welsbach light in my store. They-cost considerably 
less than electric lights and give a great deal better light.” 





AT the annual meeting of the Stafford Springs (Conn.) Gas and Elec- 
tric Light Company the officers elected were: President, D. S. Palmer; 
Vice-President, ex-Senator E. C. Pinney ; Secretary, A. M. Young ; 
Treasurer, N. D. Grannis. 





Tue Newton (Kas.) Light and Power Company has been incorporat- 
ed by Messrs. J. B. Gentry, John A. Bailey, John C. and J. D. Nichol- 
son and Robert Daugherty. 








Arc Light Dangers. 
panei tee : 

A contemporary says that over the street doors of one of our most. ex- 
tensively patronized dry goods stores arc lights are suspended for pur- 
poses of illumination. Throngs of ladies are constantly passing to and 
fro under these lights. We noticed a narrow escape for a lady the other 
evening. Fire fell from the are lamp and just grazed her dress as she 
passed under the lamp. The inflammable nature of womens’ apparel is 
such as to render it dangerous for them to stand or pass under are 
lights. There should be a law to prohibit the use of open arc lights. It 
would be easy to arrange a glass basin or plate under the lamp to catch 
and arrest any falling bits of the ignited carbon. 








A 320-Horse Power Gas Engine. 
me Sete 

Engineering Magazine says that if anyone has supposed the gas en- 
gine is not liable to become a powerful rival of the stationary steam 
engine, a description of a 320-horse power Simplex motor, as installed 
in a flour mill at Pantin France, will probably rectify such an opinion. 
The Engineer (Nov. 30), in which the machine is illustrated and de- 
scribed, regards it as an illustration of ‘‘the certainty with which the 
steam engine is being replaced for mill work, though slowly, by the 
more economical gas engine ;” and it adds that M. M. de la Mare, of 
Debouteville, France, as also Matter & Co., of Rouen, builders of the 
kind of engine under consideration, ‘‘ believe that they now see their 
way to the construction of 500-horse power gas engines.” 

The gas for the machine is made in Buire-Lencauchez two part gas 
producers, the two parts being coupled so that either can be used in- 
depengently in cleaning and firing. 

n a series of tests the following results were obtained. The diagrams 
taken from time to time gave a maximum of -horse power, cor- 
responding, it is stated, by reference to other experience, to 220-brake 
horse power. 

The gross consumption of coal per indicated horse power—no deduc- 
tion being made for cinders or ash—was 0.788 pounds per French horse 
power and 0.803 pounds per British horse power; wnich represents, 
also, 1.028 pounds per French brake horse power, or 1.043 pounds per 
British al horse power. In this trial 3,000 liters of water were con- 
sumed per hour for washing the gas, and 6,100 liters for jacket cooling. 

It is claimed that the Buire-Lencauchez gas producers have obviated 
the hitherto existing necessity for using anthracite coal (almost-any- 
kind of coal being now available), and that thus the-cost of producer 
gas has been much reduced. This advance is considered as insuring the 





final supremacy of the gas engine over all other stationary motors. ~ - 
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The Market for Gas Securities. 





Consolidated was in better demand during the 
week, at prices considerably above those of the 
average for.the last half of January. To-day 
(Friday) the bid price was 128, holders asking 
1293. The impression generally prevailing is 
that legislation reducing gas rates will not be 
pressed ; but our own views look to an entirely 
different conclusion. We know that Senator 
Coffey, of Kings, is earnest in his struggle for 
dollar gas for Brooklyn, for he probably argues 
that a popular measure of this kind will cause 
many of his constituents to believe tht‘a man 
who could afford them such relief must have 
much good in him. It is also pretty well under- 
stood that the Senator is not interested in gas 
stocks as a holder thereof. However, it is early 
in the day yet to say anything positive about 
what will be done in Albany. New York and 
East River comnion is at 24 bid, and there is no 
doubt it will go higher. 

The Brooklyn situation is as before, and nom- 
inal quotations are unchanged. Bay State is 
very weak, at 193 bid, Chicago gas is steady at 
75% to 754, and Baltimore Consolidated is in 
better demand, at 63 bid. 
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| once enone 
Gas Works Wanted. 
Wanted, to Purchase or Lease, 


A SMALL GAS PLANT, 


where a good business might be worked up. Address 
1027-8 “F. F.,” care this Journal, 








a & 
Situation Wanted 
As Superintendent of Gas Works, 
By a pushing, energetic, sober man of 80. Experienced in 
the operation and construction of Water Works and Electric 
Light Plants. Best of references. Would take a position of 


any kind with a large GasCo. or a ConstructionCo. Address 
1027-2 “§. A. R.,” care this Journal. 
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Position Wanted 


As Assistant «r Superintendent of a 
Small Gas Works, 
by a middle-aged man having 20 years’ experience in the 


gas business. References 
1022-tf “Ww. E. D.,” care this Journal. 


Coal Tar For Sale. 


The Watertown (N, Y.) Gas Light Co. will receive bids for 
their Coal Tar Production of 1895. Process, all coal; pro- 
duction, about 500 bbls. Put up in 50-gal. barrels f.0.b. cars 
Watertown, N.Y. Bids to be opened and contract to date 
from March 1, 1895. WATERTOWN GAS LIGHT CO., 
1023-tf Watertown, N. Y. 











Davip Leavitt Houau, 
19 W. 31st St,, N. Y. City. 


Investment Property Appraiser, Consulting 


and Contracting Engineer. 


CAS, WATER, STREET RAILWAY AND 
FIREPROOF STRUCTURAL WORK. 


Extensions to Existing Gas Plants and Initial 
Plants Designed. Bids obtained, checked and 
tabulated, ready for Board or Commtttee 
meetings. Work followed at the Shops to 
secure Proper Attention and Speed, and 
Inspected during Erection. 





UNIFORMITY 
GUARANTEED. 3 


Patent Lava Gas Tips. 





D. M. STEWARD MFG. CO., 


CHATTANOOCA, TENN. 








Lungren Lamps For Sale. 


30 Lungren & Gordon Lamps, in first- 
class condition, for sale very cheap. 


Information and price on application to 


WATERTOWN GAS LIGHT CO., 
Watertown, N. Y. 


Electrolysis Prevented 


Gas Pipes and Water Pipes Protected 
from Corrosion of Eleetrie Railway 


Currents by Patented Process. 
IN USE AT NEWARK, N. J. 


HAROLD P. BROWN, Electrical Expert, 


Edison Building, New York. 


Correspondence solicited from City Officials and Managers of 
Gas Works, Water Works, and Electric Railways. Refers to 
Thomas A. Edison. Orange, N. J.; F.S. Pearson. Chief E 

Metropolitan Traction Co., N. Y.: David Young, ‘Gen’! Mangr. 
Consolidated Traction Co. Jersey City; Harrison Van Duyne, 
Prest. Board of Works, Newark, N. J.; Newark City Gas Co., 
Newark, N. J. 1023-6 


1023-tf 

















OPERATING EX- 
PENSES. 








MOSES G. WILDER, 


Mechanical Engineer, 
816-822 Cherry St., Phila., Pa. 


MANUFACTURER OF 


Gas 
Governors, 


Governor 
Gas Burners, 


Gas Cocks 
and Fittings, 





Dgr. | In additiemto a full assortment of Volumetric Governors, etc., 


I am now making MERCURY PRESSURE GOV- 
ERNORS of all the usual sizes, adapted to use upon Gas 
Stoves, Furnaces, and Meters. The same careful attention to 
details of design and workmanship which has established the 
reputation of WEILDER’S VOLUMETRIC GOV- 
ERNORS will be given to the new line. They have been 
thoroughly tested in many places during the past year, and have 
given entire satisfaction. The price is very low, and but for a 


- | complete system of machinery adapted to this work, it would be 


impossible to sell them at the price. I hope for large orders, as 
they become known, in consequence of the low price and good 
quality. 








WILLIAM M. CRANE & CO., 


Office, 838 Broadway. 
Factory, 428 & 430 W. 


ath Street, New York City. 





We carry the Most 
Complete Line of 
Gas Appliances in the 
Country. 

_ Gas Fires, Gas Logs, 
Fire Place Heaters, 
Ranges, Broilers, 


Laundry Stoves, 
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‘TRADE ia 


| Tailor Stoves, 
Soldering Furnaces, 
Griddles, 

Waffle Stoves, 

Hot Plates, 

Gas Kilns, etc., etc. 
A Complete New Line 
of Ranges for 1895. 


| 
| 





Send for Description of our NEW VULCAN Gas Furnace, for HOT AIR or HOT WATER. 
Meter and Service Cocks, Independent and Hose Cocks, and Fittings of all kinds, 


with Extra Large Gas Way. 


SEND FOR NEW CATALOGUE. WILL BE ISSUED ABOUT MARCH FIRST. 
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THE HAZELTON OR PORCUPINE BOILER. 


Is Superior to All Others in 
Economy, Safety, Durability, 
Efficiency, Capacity, 
Quality of Steam Produced, 
Combustion of Fuel, 
Accessibility for Internal and 
External Inspection=Cleaning. 


SEND FOR CATALOGUE AND REPORTS OF TESTS. 
CORRESPONDENCE SOLICITED. 


THE HAZELTON BOILER GO., 


Sole Proprietors and Manufacturers, 
No. 716 East i3th Street, New York, U.S. A. 


Cable Address, “ PATLA,” New York. 
Long Distance Telephone, 1229--18th St., New York. 

















Not Connected with any other Concern in the U.S. 








THE CHEMISTRY OF ILLUMINATING GAS. 
By NORTON H. HUMPHRYS. Price, $2.40. 


A. M. CALLENDER & CO., No. 32 Pine Street, New York City. 


EF. BEHAREN D, 


SOLE IMPORTER OF THE CELEBRATED 


German (Stettin-Didier) Clay Gas Retorts, 
BLOOKS, TILES, FIREBRICES, FIRE CEMENT, 
Stettin ‘‘Anchor” & “Eagle” Brand Portland Cement 
10 & 12 Old Slip, New York. 


Read, Holliday & Sons, Ltd. 


No. 7 Platt St., N. Y. City. 


HYDRATED 
OXIDE OF IRON 


For Gas Purification. 





Analysis, Samples and Particulars on Applica- 
tion. 











_ AIR GOMPRESSORS 


| Pee Compressing Gases, Testin Hy aed oil 
Burners ander Furnaces, Mon Ty eaher 4 


COAL TAR PUMPFKPS. 
Send for Catalogue. 


CLAYTON AIR COMPRESSOR WORKS, 


26 Cortlandt Street, New York. 














Bee moe GAS STOVES AND RANGES 
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By all odds the most Complete Line.man- 
ufactured under one name, comprising all 
known Styles and Sizes. 

' More desirable improvements made in the 
Reliable line for, 1895 than in all makes 
combined for the past ten years. 

In addition to the many improvements, we 


| have also added a complete new line of 


High Grade Ranges, 














| 
| 
| 


4 





swelling the Reliable line for 1895 to six 
distinct and separate lines of Ranges and 
three lines of Hot Plates, making in all 


126 Sizes and 252 Styles, Ranging in Price form $2 to $84. 


All the valuable improvements we have 
added for the coming season will give the 
‘*Reliable’’ a prestige as the leading line 
of Gas Ranges, and, being such a good thing, 
will undoubtedly be pushed along by others 
in 1896. 

You will always find the Reliable line at 
. least three years in advance of all competitors. 


THE SCHNEIDER & TRENKAMP COMPANY, Sole Manufacturers, 


Send for our 1895 Gas Catalogue. It cannot fail to Interest you. 


Cleveland, O., and Chicago, III. 
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JEWEL GAS RADIATORS. 


The Perfect Room Heaters. 


































If these Radiators were simply a duplication of what has 
been done, they would be worth but a passing notice. 





One Continuous Tube 
Instead of a Single Tube Construction. 
This gives greater burner capacity. 


Central Draught Tubes. 
This permits chimney connection, 
without extra cost in fuel. 


All Parts Near Burners are Cast Iron. 


All Outside Upper Tube Casings are 
Enameled. 


—SEND FOR CATALOG.— 


GEORGE M. CLARK & COMPANY, Makers, 149- 61 Sines 1, Chicago. 














THE GAS APPLIANCE EXCHANGE, 
20 S. Fifteenth Street, 
Philadelphia, Det:28th, 1894. 
To COL. W. E. BARROWS, G. M., Welsbach Light Co., Gloucester, N. J.: 

Dear Sir—Owing to the severe storm of Wednesday night, which did so much 
damage to telegraph, telephone and electric light property in the City, I considered 
it would be well to examine the Welsbach lights in Rittenhouse Square. . | there- 
fore sent a man to make a critical examination of the lights, after they had been 
lighted the following night. It gives me great pleasure to state that of the 48 lights 
in the Square, not one was out of order ot required repairing, all of them being in 
perfect condition, and showing no sign of being affected by the storm. 


Very truly yours, 
R. J.» ROLSTON, Superintendent. 















-— | American Gas Light Zournal. Keb. 11, 1895. 





| 








CHAS, M. JARVIS, Prest. & Chief Engineer 


=BERLIN IRON BRIDGE CO. | | 
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The above illustration, taken direct from a photograph, shows the construction of an Iron Truss Roof, with a Traveling Crane, both of which 
were designéd and built by us for the Narragansett Electric Lighting Company, at Providence, R.I. The illustration is taken in the 
Dynamo Room, which is 60 feet in width by 200 feet in length. The side walls are of brick, with iron roof trusses covered with our 
Patent Anti-Condensation Corrugated Iron. This is the first roof ever built with this Patent Anti-Condensation Corrugated 
- Iron, and after sang san. three severe winters has shown no signs whatever of any dripping or sweating on the 
Corrugated Iron. e guarantee this Anti-Condensation [ron Roof Covering not te drip in the coldest weather. 





» Write for Tllustrateda Catalogue. 


Office and Works, No. G6 Kailroad Avenue, East Berlin, Conn. 











Avex. C. HumPHRErsS, M.E., * - ARTHUR @. GLASGOW, M.E., 
MANHATTAN LIFE BUILDING, CABLE ADDRESS, 9 vicroria ST., 


(64 Broapwar,) LONDON & NEW YORK, LONDON, 8. W., 
NEW YORK. “ HUMGLAS."* ENGLAND. 


HUMPHREYS @€ GLASGOW, 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 





WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 


THE MANAGEMENT OF SMALL GAS WORKS. 


Bay CO. J. 2. HUMPHREYS. 
Frice Si. 


A. M. CALLENDER & CO.. No 32 Pine Street, New York. 
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AMERICAN METER 60. 


ESTABLISHED 1834, INCORPORATED 1863. 


NEW YORK AND PHILADELPHIA, 


CHICAGO, ST. LOUIS, 
SAN FRANCISCO. 


PUBLIC LIGHTING TABLE. 
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. \lwable No. 2. 
Table No. 1. | NEW YORK 
FOLLOWING THE | cITY. 
MOON. | ALL Nieut 
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TOTAL HOURS LIGHTING 
DURING 1895. 








| 
By Table No.1. | By Table No. 2. 
Hrs.Min. | Hrs. Min. 
January ....237.00 | January. ...423.20 
February. ..196.40 | February. ..355.25 
March. ....195.50 | March... ..355.35 
April.......165.30 | April...... 298.50 
153.40 | May .......264.50 
138.20 
146.30 | July.......243. 
152.50 | August ....280.25 
September..165.10 | September. .321.15 
October... .186.10'} October .. ..374.30 
November.. 204.10 | November ..401:40 
December. .219.30 , December. . 433.45 














Total, yr..2161.20 | Total, yr...3987.45 
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ROOTS’ | 


GAS EXHAUSTERS. 


We take pleasure in illustrating herewith our latest improved 
Gas Exhauster. | 

It is without question the most perfect Exhauster ever 
constructed.. 














Our Latest 
Improved 


Automatic 


Gas Governor 


and 


Steam Bye- 


Pass Valve 
are the best 


in the market. 





Inquiries 
Cheerfully 


Answered, 


Send 
for 


Catalogue. 











BYE-PASS. +» GAS VALVES. 


Pp. 


Ss. S. TOWNSEND, Gen. Agt., COOKE & CO., Selling Agts,, 163-165 Washington St., N. Y. City. - 











Pipe Fittings of all Kinds and Designs to Suit Conditions. 


H. & F. M. ROOTS CoO., 


Connersville, Ind. 
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{ THE UNITED 
GAS IMPROVEMENT CoO. 


DREXEL BUILDING, PHILA., PA. 






























Inquiries from any part of the United States 
should be addressed to the Philadelphia Office. 





BUILDERS OF 


THE STANDARD LOWE WATER GAS APPARATUS. 
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Standard ‘‘ Double Superheater” Lowe Apparatus, designed for the use of Naphtha, Crude Oil, or “‘ Distiliates.’ 


BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS. 


Water Gas Plants, either independent or auxiliary to Coal Gas Works, erected to 
meet any conditions. . Apparatus designed to use any grade of Oil, 
and Anthracite Coal, or Gas House or Oven Coke. 











PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON APPLICATION. 
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THEE WESTERN GAS CONSTRUCTION co, 





Fort WAYNE, IND. 
Engineers & Builders, 


IMPROVED 


LOWE 


WATER GAS 
Apparatus. 


PURIFIERS, 
CONDENSERS, 
SCRUBBERS 
EXHAUSTERS 


CENTER VALVES, 
operating 1 to 4 Boxes. 


COAL GAS BENCHES, 
Etc., Etc. 


New York Office, No. 32 Pine St., WM. HENRY WHITE, Engineer. 















SEND FOR CIRCULAR. 


THe 


MANUFACTURERS OF 





TROY, N.Y. 


LUDLOW VALVE MFG. 60., 


VALVES, 


Double and Single Gate, } in. to 72 in., outside and 
inside Screws. Indicator, etc., for Gas, 
Water, Steam, Oil and Ammonia. 


SEND FOR CIRCULAR. 


Hydraulic Main Dip Regulators, Check Valves, 
Foot Valves, Yard Wash and Fire Hydrants, 


OFFICE AND WORKS: 


938 to 954 River St., & 67 to 83 Vall Av. 


NEW YORK MARINE PAINT CO. 


Successors to eres i & ECADDEN. 


ia 
eit a 
Sau OF _ 
PAIN Tx" Holders 


And all Ironwork about Gas Works. 
POUCH BEEPsinf, N. Y. 


GASHOLDER PAINT. 


Use Only 


THE COVERNMENT WATERPROOF PAINT. 


Preof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars. 


THE GOVERNMENT WATERPROOF PAINT CO. 104 High Street. Boston. Mass. 
_—_—_——— ee 


CHAPMAN VALVE MANUFACTURING CO,, 


MANUFACTURERS OF 


Valves ald Gates for Gas, Ammonia, Water, Bit. 


Also, Cate Fire Hydrants with and without Independen 
Nozzie Valve. All Work Cuaranteed. 
Works & Gen'l Ofice, indian Orchard, Mass, ‘Treasurer's Office, 72 Kilby & 112 Milk Sts., Boston Mass 


Chicago Office, 24 West Lake St. » New York Office, 28 Ptatt St. 
St. Louis Office, L. M. Rumsey Mig. Co., 810 North Second St 
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NATIONAL Gass WATER Co., 


218 La Salle St., Chicago, Ill. 











IRWIN REW, President and Treasurer. E. E. MORRELL, Vice-President and Engineer. N. A. McCLARY, Secretary and General Manager. 





Builder and Operator or Gas Works. 


SOLE OWNER OF THE SOLE OWNER OF THE 

REW APPARATUS, | MORRELL APPARATUS, 
FOR THE MANUFACTURE OF CARBURETED WATER CAS | FOR THE MANUFACTURE OF CARBURETED WATER CAS 
DIRECTLY FROM LOW GRADE SOFT COAL AND CRUDE FROM HARD COAL OR COKE AND CRUDE OIL OR NAPH- 
OIL AND NAPHTHA. THA. A WELL-KNOWN TYPE, SIMPLE, ECONOMICAL 


A DEMONSTRATED SUCCESS. AND EFFICIENT. 
PLANS AND CUARANTEED ESTIMATES FURNISHED UPON APPLICATION. 


CONNELLY IRON SPONGE AND GOVERNOR CO., 


(Successors to CONNELIY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
66 9 ’ ) 
TRON SPONGE. substitute for lime. We guarantee a large saving, both in cost of material and labor. 














AUTOMATIC OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION; 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 

IT IS THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 

STEAM JET Compensator and Bye-Pass Vaives in the most compact form possible. Occupies but 

EXHAUSTER little space; uses very little steam; saves formation of carbon in retorts; increases yield 
* 10 to 15 per cent. No works too small to use them profitably. 


ind 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR C0., No. 365 Canal St, New York. 














WILBRAHAM BAKER BLOWER COMPANY |TROw mASS 


ser agtacem to we oa BROS., For Gas Purification. 
Philadelphia. Pa., Acts immediately, and more efficiently 
SOLE MAKERS OF than any other purifying agent 


THE HUNTON GAS GOVERNOR, oxin csi! wos 


JOHN SCHRIEVER, Manager. 
The Best Governor in the Market for Rotary or | Greenpoint Ave. & Newtown Creek, Brooklyn N.Y. 


ian: so tm 9 DOUGLAS’ FERRIC OXIDE 


For Gas Purification 


Wilb h GC E=h. , ¢ Is a superior natural Hydrated Oxide of Iron. 
ra am. a= aus ers, Will give a higher purification per bushel than 
any other material. We ship the pure Oxide 
of Iron, containing no sawdust, thus effecting 


BAKER ROTARY PRESSURE BLOWERS, = —_fs.sire.s.triet erin te como 
used by the largest gas companies in the West. 
Amd Rotary Piston. PU ps. | aiveiimy poy, lasso oa pucacosie™ 

Catalogues and Prices on Application. . ] H.W. Douglas (°css Company) Ann Arbor, Mich. 
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JAMES D. PERKINS. PERKINS ree coa., 


———.., 


F. SEAVERNS. 


228 & 229 Produce H=xchange, New York City. 


TIDEWATER SALES ACENTS FOR THE FOLLOWING 


Standard Gas Coals and Cannel: 
Qcean Mine Youghiogheny Gas Coal, 


Clinch Valley Gas 


Goal, and the 


Old Kentucky Shale, tor Bariching Purposes 


Cargo Shipments from New York, Philadelphia, Baltimore and Norfolk. 


Single carloads or more delivered at any required point in the United States or Canada. 








SCIEN TIE IC BOOBS. 





InG’S TREATISE ON THE MANUFACTURE OF COAL 
GAS. Three vols.; $10 per vol. 


GAS MANUFACTURE, by WILLIAM RICHARDS. 4to., with 
numerous Engravings and Plates, in Cloth binding. $12. 

TECHNICAL GAS ANALYSIS. $3. 

GAS CONSUMER'S GUIDE. $1. 


G48 CONSUMER'S HANDBOOK, by WILLIAM RICHARDS, C.E.; 
18mo., Sewed. 2 cents. 


4 PRACTICAL TREATISE ON GAS al VENTILATION 


with Special Relation to Illuminating, Heating, and Cooking 


by Gas, by E. E. PERKINS. $1.25. 


CHEMISTRY OF ILLUMINATING GAS, by NorTON H. Hum- 
PHRYS. $2.40. 


PRACTICAL TREATISE ON HEAT, by a Box. Ser- 
ond edition. $5. 


PRACTICAL PHOTOMETRY: A GUIDE TO THE STUDY OF | 


THE MEASUREMENT OF LIGHT. By W. J. DIBDIN. 8. 


TRAINS IN IRONWORK, by H. ADAMs. With plates. $1.75 | 


GAS WORKS—THEIR ARRANGEMENT, CONSTRUCTION, 
PLANT, AND MACHINERY. $5. 


COAL; ITS HISTORY AND USE. by PRO¥. THORPE. $3.50. 
THE GAS WORKS OF LONDON, by COLBURN. 60 cents. 


HEAT A MODE OF MOTION, by JoHN TYNDALL. $2.50, 


The above will be forwarded by 


THE MANAGEMENT OF SMALL GAS WORKS, by C. J. R 
HUMPHREYS. $1. 


MANUAL FOR GAS ENGINEERING STUDENTS, by D. LEE. 
40 cents. 


3 


THEORY OF HEAT, by J. CLERK-MAXWELL. $1.25. 


AMMONIA AND AMMONIUM COMPOUNDS, by Dr. R. AR- 
NOLD. $2. 


‘THE DOMESTIC USES OF COAL GAS, AS APPLIED TO) 
LIGHTING, by W. SuaG. $1.40. 


DIGEST OF GAS LAW. $5. 


DISTLLATION OF COAL TAR AND AMMONIACAL LIQUOR, 
| 
by GEo. LUNGE. New Edition. $12.50. | 


A TREATISE ON THE COMPARATIVE COMMERCIAL VAL | 
UES OF GAS COALS AND CANNELS, by D. A. GRAHAY, 
8vo., Cloth. $3. 





NEWBIGGING’S HANDBOOK FOR GAS ENGINEERS AND 
MANAGERS, by THOS NEWBIGGING. Fifth edition. $6. 


A TREATISE ON MASONRY CONS: RUCTION. BaRKER. $5 


| GAS ENGINEER'S LABORATORY HANDBOOK, by Jonny 


HORNBY, FI C., $2 50. 


GAS LIGHTING AND GAS FITTING, by W. P. GERHARD. 
50 cents. 


| AMERICAN PLUMBING, by ALFRED REVILL. $2.00. 


ELECTRICITY. 


| THE ELEMENTS OF ELECTRIC LIGHTING, Including Elec 


tric Generation, Measurement. Storage, and Distribution, by 


PHILIP ATKINSON. $1.50, 
ELEMENTARY ELECTRICITY, by Pror. F. JENKIN. 40cts 


| ELECTRIC TRANSMISSION OF ENERGY, by G. Knapp. $3 


| ELECTRICIAN'S POCKET-BOOK. by MONROE and JAMIESON. 


| THE AMERICAN GAS ENGINEER AND SUPERINTEND- 
ENT’S HANDBOOK, by WM. MOONEY. $3. } 


$2.50. 


enone AND ELECTRICITY, by J. OVEREND. 40 cents. 


A TEXT BOOK OF INORGANIC CHEMISTRY, by Professor | 
VICTOR VON RICHTER. $2. 


‘ILLUMINATING AND HEATING GAS, by W. BuRNS. $1.50. | 


HANDBOOK FOR MECHANICAL ENGINEERS, by HENRY) 
ADAMS. $250. 





FUEL AND ITS APPLICATIONS. $7.50. 


express, upon receipt of price. 


" ACCUMULATORS, by Sir D. SALOMONS. $1.50. 
| DYN . MO BUILDING, by F. W. WALKER. 80 cents. 


ELECTRIC LIGHTING FROM CENTRAL STATIONS, by G 
FORBES. Paper. 40 cents. 


| 
DOMESTIC ELECTRICITY FOR AMATEURS, by E. Hospi 


TALIER. $3. 


If sent by mail, postage must be added to 


above prices. We take especial pains in securing and forwarding any other Works that may be desired, upon 
receipt of order. All remittances should be made by check, draft, or post office money order. 


A. M. CALLENDER & CO., 32 Pine Street, New York. 
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GAS ENRICHERS. 


GAS COALS. GAS COALS. 





the Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL,| 


AND MANUFACTURERS OF 


COrk:; :E:. 


Clarksburgh, Harrison Co., West Va. 
= Locust Point, Baltimore, Md. 
44 South Street, Baltimore, Md. 


S| acrars, | BANGS & HORTON 
60 Congress8t., Boston. 


ENRICH YOUR GAS 


MINES, = 
WHARVES, = 
OFFICE, - 


ROUSSEL & HICKS, 
71 Broadway, N. ¥ 





“Bear GREEK” CANNEL 


14,630 Cu. Ft. of 41-Candle Gas and 
995 Ibs. of good Coke per 


ton of 2,240 Ibs. 


Log Mountain Coal, Coke & Timber Co., 


PINEVILLE, KY. 


MACFARLANE & CO., Louisville, Ky,, Agts. for U.S. and Canada, 


KELLER ADJUSTABLE 
COKE CRUSHER, 











Strong, Simple, Durable. Will 
Crush any Size Desired. 


Cc. M. KELLER, | 
Sec. & Supt. Gas Lt. & Coke Co, | 
Columbus, Ind. 

Pn a naman 


King’s Treatise on Coal Gas. 


The most complete work on Coal Gas ever published. 
Three Vols. Bound, $30. 
A. M. CALLENDER & CO., 82 Pine Street, New York. 


WILBUR H. TOWNSEND, 


BROKER AND DEALER IN 


Naphthas, Gas and Fuel Oils and Crude 
Petroleum for Gas Companies. 

















——- Dee -—— 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened ="< Prepared for Gas Purposes, 





'rheir property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office: 
Room 720, Reading Terminal Building, Phila., Pa. 


Points of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River;. Pier No. 1 (Lower Side), South Amboy, N. J. 











EpMuND H. McCuLLouGH, Prest. CHAS. F. GODSHALL, Treas. H. C. ADAMS, 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS GEBRCA LAKE, N. Y. 


Since the commencement of operations iv this we its well-known 
- |Coal has been lar gely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


THE SUN OIL CO. 


OHIO CRUDE OIL, 


88 to 41 Degrees Gravity. 








Room 115. 29 Broadway, N.Y. City. 


‘Toledo, O., and Pittsburseh, Pa. 








Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 





GAS NAPTHA. 








Correspondence Solicited 


GAS OIL. 


26 Broadway, New York City- 
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_ RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 





J,H. GAUTIER & COMPANY 


CORNER OF 
GREENE AND ESSEX STREETS, 
JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


J. H. Gautier, Prest. Cuas. E. Grecory, Vice-Prest 
Davin R, Daty, Sec, & Treas., Gen’] Mangr, 


Brooklyn Fire Brick Works, 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Office, 88 Van Dyke St. 





» Brooklyn, N.Y. 


LACLEDE FIRE BRICK MFG. CO., 


MANUFACTURERS OF 


Fire Brick, Gas Retorts, 


ST. LOUIS STANDARD SEWER PIPE. 
Blast Furnace and Cupola Linings, every description of Fire 
Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 

OFFICE AND DEPOT 
901, 903, and 905 Pine Street, 


8ST. LOUIS, MO, 





ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON 8T., E.B., N.Y. 


Gas Retorts, 


TILES, FIRE BRICK. 
AND EVERYTHING IN THE FIRE CLAY LINE. 





MANHATTAN FIRE BRICK AND 
ENAMELED CLAY RETORT WORKS, 
ADAM WEBER, Proprietor. 


Works, Weber, N. J. 
Office, 683 East 15th St., New York. 








Modern Recuperative 
Furnaces 


AND 


Standard Fire Brick and Gas Retorts. 











CYRUS. LS IO fer. 


(230 ST. ABOVE PACE POULADA 


FIRE Brick 
AND 


-CLtay RETORTS#: 


















Works, 
LOCEPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR.., 


Conestoga Bldg., Wood & Water Sis, 
PITTSBURGH, PA, P. 0. Box 373. 


Successor to WiLLraAaAM GARDNER &@ SOwWm. 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. 8. 











EXCELSIOR FIRE BRICK & CLAY 


HENRY MAURER & SON 
RETORT WORKS 


OFFICE, 418 to 422 East 23d St., N. Y 


Clay Gas Ketorts, 


BEN CEL SETIINGS, 
Fire Brick, Tiles, Ete. 


GEROULD'S IMPROVED RETORT CEMENT. 


pct cn ch Ah grab gh 
leces, Making up @l bench-work ceed poe: blast furnaces 
and copoles This cement is mixed ready for use. 
oie in thee, was 





Casks, 400 to 8h ponnae at 5 its id. 
In nds, at 5 cen 
In Kegs. 1€0 to 200 Ko mee va see 
In Kegs less than 100 “ 
Cc. LL. GBROULD & CO., 
N. 3d & Prospect Avs., Mt. Vernon, N.Y. 


Western Agent, H. T. GEROULD, Centralia, Ills. 


sci 7 “ oo 


Parker-Russell 
Mining and Mfg. Co., 


CITY OFFICE, 
Mermod-Jaccard Building, St. Louis, Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost en. 
tirely in the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points. 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Full Depth Benches of Our Own Design, 


Containing 6, 8 or 9 Retorts. 
We have Greatly Improved our Recuperators. Coal or 








THOS. SMITH, Prest. Av@usT LaMBLA, Vice-Prest.& up: 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 





Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim- 
mney Tops. Drain and Sewer Pipe (from 
2 to 30 imches), Baker Oven Tiles 
193x13x323 and 10x10x2 


WALDO BROS., 88 WATER 8T., BOSTON, MASS 
Sole Agents for New England States. 





Coke can be used as Fuel in Furnaces. 








Kine’s Treatise on Coal Cas. 


Standard text-book for the Engineers and Managers of Gas Works, and for all who are concerned or take an interest in the manufac- 
ure and distribution of Coal Gas, and in the utilization gaa Secondary Products resulting therefrom; treating also of the Gas Engine 
A. M. CALLENDER & OO,, 82 Pine Street, N. Y. City. 


and of Gas Cooking and Heating Appliances. 


In Three Volumes. Price per Vol., $10. 
Sold either by Volume or in Sets. 
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FRED. BREDEL, 6.E., 


PROP’R OF KLOEMNE AND BREDEL PATENTS. 


Recuperative Furnaces, Purifying Machines, 





x Gas Apparatus, x 





No. 118 Farwell Avenue, Milwaukee, Wis. 








Special Trays for iron Sponge or Oxide of Iron. 
CHURCH’S TRAYS a Specialty. 


Reversible, Strongest, Most Durable. Most Easily Repaired. 





Q 





Sr NY 
‘y ANN XN 


306-310 Eleventh Avenue, New York. 
We also make the Cheapest and Strongest 
REVERSIBLE BOLTED TRAYS IN THE MARKET 
Send for Circulars. 


BRISTOL’S 


nsT0U" PRESSURE GAUGE 


For Continuous Records of 


Street Gas Pressure. 


Simple in Construction, 
Accurate in Operation, 
Low in Price, 
Fully Guaranteed. 


Send for Circulars. 


THE BRISTOL CO. 


Waterbury, Conn. 








Received Medal at World’s 
Columbian Exposition. 








GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE 


Plans prepared and Estimates furnished at short notice. 


J. P. WHITTIER, 


70 Bush St., Near Division Ave., Brooklyn, N. Y. 








The Cas Engineer’s 
Laboratory Handbook. 


By JOHN HORNBY, F.I.C. 
Price, $2.50. 
A. M. CALLENDER & CO., 22 Pine Street N. Y. City 








FLEMMING’S 
Generator-Gas Furnace 











Materials furnished and Benches erected by 


J. H. GAUTIER & CO., - Jersey City, N. J. 


Address as above, or D. D. FLEMMING, Jersey City, N.J. 
SE a aT emeemene imems Se 








AMERICAN 


GAS LIGHT JOURNAL. 
$3.00 per Annum. 
A. M. CALLENDER & C3), 





The Miner Street Lamps, 
Jacob G. Miner, 


No. 8283 Eagle Ave., New York, N. Y. 





MANUFACTURERS OF 


Bartlett Street Lamp Mfg. Co. 





Globe Lamps, 
Streets, ieatied Public 
Buildings, Railroad 
Stations, etc. 


LAMP POSTS 


A Specialty. 


Office and Salesroom, 


40 & 42 COLLEGE PLACE, - - N. Y. CITY 


Gas Companies and others intending to erect Lamp 
and Posts will do well to communicate with us. 








Farson’ss Steam Blower, 


FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE 
OR OTHER WASTE MATERIAL. 


PARSON’S TAR 


BURNER 


FOR UTILIZING OOAL TAR AS FUEL, 


PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BOLLER TUBES. 


These devices are all first-class. They will be sent to anv responsible party for trial. No saic 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY 





32 Pine Street, N. ¥ 


H. E. PARSON. Supt., 621 Broadway, N. Y. 











SP nba OTE 
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DAVIS & FARNUM MFG. CO. 


WALTHAM, MASS. 
PRINCIPAL OFFICE AND WORKS, WALTHAM, MASS. BOSTON OFFICE, Room 18, Vulcan Building, 8 Oliver Street. 











Single, Double and Triple- 
Lift 


Gasholders 


of any Capacity. 


Tubular, Pipe and Sinuous 
Friction 


Condensers 


of all Sizes. 









Iron Roof Frames 
and Floors. 





Steel Tanks 
for Gasholders. 


PURIFYING BOXES, CENTER SEAL 
OR VALVE CONNECTIONS. 








BENCH WORK, REVERSIBLE LIME 
TRAYS. 











SELF-SEALING AND PRESSED STEEL MOUTHPIECE LIDS. 
Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Complete Gas Plant. 


— ALso — 


GAS AND WATER PIPE, FLANGED PIPE, 
Sugar House Work, and Special Castings of all Description. 


INCREASE YOUR PURIFYING CAPACITY 


BY THE USE OF THE 


“Crighton” Four-Box Center Seal Cap. 











Having recently perfected and patented a Five-way Center Seal Cap, we are now in position to offer and 
recommend it to Gas Companies for increasing their purifying capacity at a moderate cost. 

With this Cap you can have all your Purifying Boxes in constant use, and where four boxes are in 
operation at one time, the capacity is increased one-third. a 

Your present Center Seal can be used, and will only require a neW Cap. Under ordinary circum- 
stances the change can be made in one day, and will not necessitate the disturbing of your connections. 

Now is the time to make the change, as the work can be done to good advantage during the 
season of your lightest output. 

For information and prices address 


KERR MURRAY MFG. CO., 


Manufacturers of Gas Works Apparatus and Holders, 
FORT WAYNE, IND. 
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BARTLETT, HAYWARD & CO. 


BALTIMORE, MD. 











Triple, Double & Single-Lift PURIFIERS. 


GASHOLDERS. 














CONDENSERS. 





Iron Holder Tanks. 
Rehr eas Scrubbers, 
ROOF FRAMES. Bei ad ita 


Girders. 


Bench Castings. 


Three Four-Lift Gasholders, each of 4,289,600 Cubic Feet Capacity, Erected in Chicago. 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 








MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 


sti | Cox’s Gas Flow Computer. 














oe! 
COX’ 
CAS-FLOW 
COMPUTER. 






1. It gives at a glance the discharge of gas from pipes 1 to 48 inches in diameter and 10 to 10,000 
yds. long, for any pressure from 0.1 to 4.0 inches of water, and any specific gravity from 0.40 to 1.00. 

2. When the required discharge and the length of pipe are given, the diameter corresponding to 
any pressure is at once seen. 

3. When the required discharge and the length of pipe are given, the pressure corresponding to 
any diameter is at once found. 

4. Any suitable combination of the different factors of any problem, under all possibie condi- 
tions, may be immediately found. 


It Prevents Errors and Saves Hours of Tiresome Calculations. 
Price, $10.00, per Registered Mail. 


Where it can be seen and proved : 


A. M. CALLENDER & CO., 32 Pine St., N.Y., or WM. COX, C.E., Stapleton, N. ¥. 
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rameewen fee §~=R.D. WOOD & CO. “Sine... 


ieumnieninnes 400 Chestnut Street, PHILADELPHIA, PA. 


CAST IRON PIPE] Gas HOLDERS 


Single, Double and Tripie Lifts, with or without Wrought Iron or Steel Tanks 








SOLE MAKERS OF 


THE MITCHELL-SCRUBBER _| PEASE’s PATENT WIRE ROPE GUIDING FOR GAS HOLDERS 





(PATENTED) SUTLER’e 
PATENT FREEZING PREVENTER 
PURIFIERS, CONDENSERS, SCRUBBERS. One es ean aie. 
THE HOPPER AUTOMATIC GAS GOVERNOR. THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 
BENCH WORK. PLATE GIRDERS. |} Heavy LOAM CASTINGS, DUNHAM SPECIALS, HY RAULIC WORK 
IRON FLOORS AND ROOFS. LAMP POSTS, VALVES, ETC. 








ISBELL-PORTER CoO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Maehinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. —0rrices- Bridge & Ogden Sts., Newark, N. J. 


The Continental tron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


BROOKLYN, N. Y. 


[TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM N. Y. TO GREENPOINT. 











BUILDERS OF 


Gas Holders. 
Single and Multiple fection Gas Holders a Specialty. 
Wrought Iron Gas Holder Tanks. 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or ‘“D” Retorts. 


ILLUMINATING GAS! FUEL GAS! To Gas Companies. 


THE LOOMIS PROCESS. oo companies 


Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and |"  wnder a stated pressure. Send for samples. 
Henry Disston’s Son’s Saw Works, Tacony, ’Pa. Also, SERVICE CLEANERS, DRIP PUMPS, ana STRE!T 


The Cheapest Gas Generating System in the World. MAIN PROVING APPARATUS. 


Plans and Estimates Furnished. Co. A. GEFRORBR, 


BURDETT LOOMIS, -— Hartford, Conn. ; 248 N. Sth St., Phila.,-Pa. 
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GAS WORKS APPARATUS AND CONSTRUCTION. GAS WORKS APPARATUS AND CONSTRUCTION. 

























H. RANSHAW, Prest. & Mangr. T. H. Brrca, Asst. Mangr 
WILLIAM STACEY, Vice-Prest. R. J. TARVIN, Sec. & Treas. 


THE STACEY MANUFACTURING CO. 


Established (85!. 
Single, Double and Triple-Lift 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


Cincinnati, Ohio. 


Page's Sons, 


i Sole Agents for 


The ‘Standard’? Washer-Serubber, 


The Walker Tar and Carbonic Acid Extractor, The Walker Sulphate and Ammonia Still, 
The Walker Self-Sealing Pressed Steel Mouthpiece Lids. 


The Berlin Center Valve. And Costraetors for Ammioniaeal Liquor. 
No. GS Wall Street, New York City. 

















GEORGE R.ROWLAND,| H.C. SLANEY, |__ T- G. LANSDEN, 


Draughtsman and Constructing Engineer, Gas Hn gineex Consul ing and Contracting Gas Engineer. 


P Estimates, Plans and Specifications for New Works (Coal 
Drawings, Specifications and Estimates furnished for the con th Stree 00 = 4 : r 
struction of new works or alteration of old works. Special 466 Sixth 8 t, Brooklyn, N. ¥ or Water Gas), and for Extensions or Alterations. 


attention given to Patent Office drawings. Plans, Specifications and Estimates furnished for New 











Uffice, No. 245 Broadway, N. Y. City. Works, Alteration or Extension of Old Plants. | Security Bidg. (Room 206), St. Louis, Mo. 
WM. HENRY WHITE, 
No..32 Pine Street, - - - New YorE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully. invited 
Plans and Estimates Furnished. 
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LAUREL. IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 











" Single or Telescopic. With or Without Iron or Steel Tanks. 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


Successors to HERRING & FLOYD, 
JAMES R. FLOYD & SONS, Oregon Iron Works, 
West 20th and 2ist Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Castings, Regenerative and Half Regenerative Furnace Casting», Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
Retort Lids, Hydraulic Hoist Purifier Carriage, Crosses, Tees, Bends, Angles, Reducers, S-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


WOOD’S GAS SCRUBBING AND ENRICHING APPARATUS. 


In use at Syracuse, auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.I.; Northern Liberties Gas Co., Phila. 


Sole Manufacturers of the OGDEN QUICK-MOVING VALVE. 


: Premium Awarded, World's Columbian Exposition. 
SELLER’S CEMENT. Plans, Specifications and Estimates furnished for the Construction of New or the Alteration of Old Works. 


INTERESTING TO GAS MANUFACTURERS! The Addyston 


The | a 
Wilke China Kiln, “iPe& Steel Co. 
For Firing Decorated China Cincinnati , QO. 


with Illuminating Gas. makers of standard gas and 


j= water pipe, have had prepared 
AWARDED THE HIGHEST HONORS, MEDALS 


AND DIPLOMAS AT THE WORLD’S a pamphlet on the 
COLUMBIAN EXPOSITION. 


Many Valuable Improvements Altitude and 


added to this Kiln in 











Bench 








_ 


the Last Year. Discharge of 
ee “Fire Streams. 





Has Never Failed to Give Satisfaction. | This pamphlet contains tab‘es 


Guaranteed to fire China suc.| showing how high water may be 
cessfully, and without any dig _‘Aischarged under different press- 
coloration from fuel used, | “tes through pipes of various 

j dimensions having either smooth 

Thousands in use, and not a\ or ring nozzles. It will be sent 


single failure. free to any address. 
Full directions furnished with each 
Kiln sold by ‘which any amateur can 
fire it withput any rorionn knowledge JOS. R. THOMAS, 
of this branch of the work. Send for| WO. 32 Pine Street, N.Y. City. 
descriptive circular. Address - 
CONSULTING AND CONSTRUCTING 


5 ale amen * picnmona, ina.” /G88 Engineer and Contractor. 


é PLANS, SPECIFICATIONS AND ESTIMATES FURNISHED. 
The Gas Engineer's Laboratory Handbook. contracts taken for all Appliances 
. By JOHN HORNBY, F.I.C. Price, $2.50. required at a Gas Works, 
A. M. CALLENDER & CO., - - No. 32 Pine Street, New York City. Hither for New Works or Extensions to Old Plants. 
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GAS AND WATER PIPES. 


GAS. METERS. 





~ THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


Gas-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pips 
and Specials, Architectural Castings, Building Culumns, 
Joists, Cellar Grates, Sash Weights, etc. 


GENERAL FOUNDERS AND MACHINISTS 
Columbus, Chio. 











JOHN FOX, 


160 Broadway, N. Y. 





GAST IRON GASeWATER PIPE 


SPECIAL CASTINGS, FLANGE PIPE, 
FIRE HYDRANTS, STOP VALVES, 
LAMP POSTS, Etc., Etc. 


General Foundry and Machine Work. 





WARREN FOUNDRY 


Established 1856. 





AND MACHINE CO., 


Works at Phillipsburgh, N. J- 


New York Office, 160 Broadway. 


90 CAST IRON WATER AND GAS PIPE, 


FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., etc 





M. J. DRUMMOND, 


SPECIAL CASTINGS AND LAMP POSTS. 





ifilcc, Corbin Building, 192 Broadway, N. Y. 





GEORGE = Manger. & Treas., Ema 
HN DONALDSON, Prest , Bote Bidg.., Phila., Pa 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA 


MANUFACTURERS OF ! 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 
Also, FLANGE PIPE, LAMP POSTS, Etc. 








1894 DIRECTORY 1894 


OE AMERICAN CAs COMPANIES 


Price, 


A. M. CALLENDER 


& co. - - 


$5.00. 


No. 32 Pine Street. New York. 








N. Y. AGENCY, 


Bartlett Lamp Mig, Co., 3 — 


40 College Place, 
New York City. 


Telephone, 1125 Courtlandt. 





Special 








METRIC METAL GO., 


MANUFACTURERS OF 


fry (jas Meters 


FOR ALL KINDS OF SERVICE. 





Attention Paid to 


REPAIRING METERS OF ALL MAKES, 





Agts.. MCELWAINE-RICHARDS CO., 62.4 64 W. Maryland St,, Indianapolis. Ind 


Factory 
and Office 


Erie, Pa. 


|. ESTIMATES FURNISHED 
ON APPLICATION. 
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INATFTIANIEL TUBTLS, 


153 Franklin St., Boston, Mass. 
Co. W. HINMAN, - - Manager. 


MANUFACTURER OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


: aircon ahegocong Test and Experimental Meters, Pressure Registers, Pressure Gauges, 
With the best fetes for METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


and mumer ries promptly. Apparatus for the Chemical Testing of Gas and Gas Liquor, 

















CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, i22 & 124 Michigan St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 22! Fron; St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 














“Success” and “Perfect” Gas Stoves. 


Histablished 1849. 


HARRIS BROS. & CO.. 


Twelfth and Brown Streets, Phila., Pa. 
Agency, 67 & 69 S. Canal Street, Chicago. 


Manufacturers Of Wet and fjry Gas Meters, 


STATION METERS, METER PROVERS, 
A=XPHRIMENTAL METERS, SHOW OR GLAZED METEBS, 


Pressure and Vacuum Registers, Cauges, Photometers, Drip and Bell Pumps, Etc., Etc. 


PROMPT ATTENTION GIVEN TO ALL ORDERS. METERS THOROUGHLY REPAIRED. ESTIMATES FURNISHED FOR 
STATION METFRS ©F ALL SIZES. CORRESPONDENCE SOLICITED. 

















THE GOODWIN METER CO., 


1012-1018 Filbert Street, Philadelphia, Pa. 


GEORGE B. EDWARDS, Agent, 
113.Chambers Street, N. Y. City. 
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GAS METERS. GAS METERS. GAS METERS. 
WM. N. MILSTED, Prest. and Genl, Supt. WM. H. HOPPER, Vice-Prest. PAUL 8. MERRIFIELD, Sec. and Treas. 
Established 1834. incorporated. 1863. 
WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS, 
Mamufactorices: GAS STOVES. oar Heise r 
SUGG@’S “STANDARD” ARGAND BURNERS, ee ey Seay 
512 West 22d St., N. ¥. SUGG’S ILLUMINATING POWER METER, 810 North Second Street, St. Louis. 
Arch & 22d Sts., Phila. Wet Meters, with Lizar’s “‘Invariable Mcasuring” Drum. 222 Sutter Street, San Francisco. 








-HELME & McILHENNY, 


(Established 1848.) 


(sas Meter Manufacturers 
1339 to 1349 Cherry Street, Philadelphia, Pa. 


Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Center Seals, Pressure Registers, Governors, Indicators, Photometers 
AND ALL OTHER KINDS OF APPARATUS FOR USE IN GAS WORKS. 


FOULIS’ PATENT STATION AND DISTRICT GOVEBRNORS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of ALL MAKERS. 


D. McDONALD & CO., 


EBEatablished 1854. 





P _apenanses 








1564 West 27th Street, 51, 53 & 55 Lancaster St., 34 & 36 W. Monroe &St., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 





MANUFACTURERS OF 


Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 
Meters of all makers Thoroughly Repaired. 


— 











W. H. PEARSON, J. T. WESTCOTT, L.'L. MERRIFIELD, 
President. Gen’! Mang’r & Treas. Chief Engineer. 


The Economical Gas Apparatus Construction Co., Ld. 


269 Front Street, East, - - Toronto, Canada. 








ENGINEERS AND BUILDERS 


OF THE 


Improved Lowe Water Gas Apparatus 


Designed to give the Greatest Efficiency when using any kind of Oil, 
Anthracite Coal, Gas House or Oven Coke. 


New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled, 


Catalogues, Plans and Estimates Furnished upon Application, 








LOWE WATER GASJAPPARATUS, MERRIFIELD=WESTCOTT-PEARSON SETIING. 
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The Advertisement of the 


OTTO GAS ENGINE WORKS, 


33d and Walnut Streets, Philadelphia, 
New York, 18 Vesey St. Boston, 19 Pearl St., Chicago, 245 Lake St., 


Occupies this space every alternate week. 


JOHN J. GRIFFIN & co., 


1513-1515-1517-1519-1521 Race Street, Philadelphia. 


S2 Dey Street, New York. 75 N. Clinton St., Chicago. 
WM. &. GRIBBEL, Manager. FREDERICK WAUGH, Manager. 




















MANUFACTURERS OF 


Ee > STATION METERS, 
) CONSUMERS’ METERS, 


Provers, Registers, Gauges, Experimental Apparatus, Etc. 


Prompt Attention Giwen to All Repairing. 


OUR SPECIAL NATURAL GAS METER 
, Is the Best ever offered. Over 30,000 now in use. 
We manufacture in the United States, under the SAWER & PURVES PATENTS, the 


Positive Prepayment Meter. 


This Meter is an un- 


























amr LE... 





qualified success in 











Great Britain. 


DURABLE 








Its simplicity of con- 








. ACCURATE. . 


struction, and the 








RE LIABLE 





positive character of 








the service performed 











All Parts 


Interchangeable 


by it, have given it 











pre-eminence. 











Needs only the care given an ordinary Meter. Saves MONEY, TIME and 
‘CONSUMERS, "Dispenses with “DEPOSITS” and increases OUTPUT. 


